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Abstract 
This study stems from my desires to understand the critical role of testing professionals in 
China in facilitating quality education through positive backwash. This role is critical in 
contemporary China, not only due to its traditionally high-stakes exam and test-driven education 
system, but also its recent national strategic educational development plan with a goal to prepare 
for 21st century talents with critical thinking to support national development and global 
competition. These reasons, along with the decentralization trend of the Chinese testing system 
and the insufficient pre-professional training in testing, highlight a need for critical inquiry into 
the professional development (PD) of testing professionals in China.  
The main goal of this study was to assess the perceived PD needs testing professionals in 
China have and the reasons behind them, and to analyze and critique in what ways the PD needs 
can contribute to a better testing system in China. A needs assessment was conducted via an 
online survey in a purposefully selected province-level testing agency in China, followed by in-
depth interviews with selected testing scientists (survey participants) and key-decision makers 
(from the testing agency), as well as outside testing experts (i.e., scholars from academic or 
research settings, or upper-level authorities from the testing agency). A total of 37 testing 
professionals completed the survey with a response rate of 77.0%. An in-depth follow-up 
interview was conducted with 11 testing professionals including four testing scientists, four key-
decision makers, and three external experts. The researcher, as a Chinese who experienced K-16 
education in China as well as western graduate school training, was also used as a participant to 
analyze the meaning of those perceived PD needs.  
Based on the integrated survey and interview data, eight salient PD needs were 
discovered, including: (1) measurement, statistics, and computation, (2) testing research and 
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research methods, (3) making better use of test score information (maximizing test use) and 
analyzing post-test data, (4) assessment and evaluation, (5) management, (6) educational context 
of testing, (7) communication, collaboration, personal, and training (CCPT) skills, and (8) social 
and educational responsibilities.  
The interview data indicated that, overall, the majority of testing professionals appeared 
to be motivated to meet their current or future job requirements, rather than to contribute to a 
better testing system. Further, the interview data supported that reforming the outdated testing 
notions and values, and adjusting the relationship of testing organizations with the government 
appear to be the two most prominent challenges in Chinese testing; with them being adequately 
addressed, it would positively contribute to testing system reform, and thus benefit the next 
generations’ education, and even national development. I believe that testing professionals are 
called to hold strong social and educational responsibilities (as their most important PD need) to 
advocate for reform in these two areas. They are expected to position them as educators and 
change agents by working out creative ways to reach out to and educate multiple testing 
audiences. The study ends by reflecting on the complexities of Chinese testing as well as the 
implications and limitations of the PD of testing professionals in reforming the Chinese testing 
system.         
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Chapter I 
Introduction 
Since China joined the World Trade Organization (WTO) in 2001, Chinese education 
services (including testing) have become open to the world. As one consequence, a number of 
well-known foreign testing services have gradually entered the large and attractive testing market 
in China. This has imposed substantial pressure on the Chinese educational and assessment 
systems and their associated testing services. Meanwhile, a new and refined testing system in 
China has replaced the traditional testing system. The rapid proliferation of theory-based 
scientific testing design, the customer-oriented testing services, along with the decentralization 
trend of testing system management (i.e., College Entrance Exam, State-Level Autonomous 
Design Policy) has engendered a shift in the role of testing professionals in China, including their 
job tasks, responsibilities, and required competencies.  
In light of the rapid changes in the field, a number of published articles reported 
emerging roles, responsibilities, knowledge, and skills from current testing professionals in 
China, and the influence of the west on the Chinese testing system. Some scholars propose that 
Chinese testing professionals study and borrow expertise from well-developed testing agencies 
in the world (e.g., ETS, ACT from the U.S., British Council from U.K, and OECD from France), 
while others argue that  learning from domestic testing experts within China is very meaningful 
(e.g., according to Sun (2009), foreign testing experts who are interested in conducting training 
for testing professionals in China are suggested to strengthen their knowledge about Chinese 
testing, and to offer courses based on cases adaptive to Chinese context) and it is critical to 
internalize what they have learned into Chinese context. However, these published studies were 
largely based on the scholars’ personal observations and experiences, with little empirical data.
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Although the discussion of what roles Chinese testing agencies and testing professionals 
should play in this new era has become a topic of great interest in China, there is still a lack of 
studies in this area, let alone empirical data for a systematic inquiry. It also seems that English 
publications offer very little published worldwide assessment literature studying the roles of 
testing professionals. This study proposed to partially address this gap in the current assessment 
literature by studying the roles of testing professionals in China. I hope it can contribute to the 
early body of assessment literature in the roles and qualifications of testing professionals.  
In this study, I assessed the perceived professional development (PD) needs of testing 
professionals in China, toward developing a rich understanding of the reasons behind the needs, 
as well as the meaning of the PD needs in developing a better testing system in China. Through 
the study of the PD needs of testing professionals in China, I intended to uncover what expected 
the current roles testing professionals in China play in the contemporary Chinese educational and 
assessment system.     
Statement of the Problem 
While the testing system in China has been more fully developed in the new century than 
ever before, a sound testing system which requires validity, reliability, and fairness has not yet 
been established (Yuan, 2007; Zhang, 2008). The testing practices are still not based on 
advanced measurement theories and professional standards; there are no national testing laws, 
standardized testing regulations, or test administration standards for testing agencies to follow, 
nor are there enough qualified testing professionals (Lu, 2008; Wang, 2006; Ying, 2006; Zhang, 
1997). Thus, test quality cannot be guaranteed. A test, especially a high-stakes test like the 
College Entrance Exam (CEE), with no test quality being sufficiently addressed, can be 
dangerous or even detrimental to test-takers’ lives and society.  
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On the other hand, as a deficiency of various education policies, many important 
decisions about students, teachers and schools in China are frequently made based on a single 
assessment such as the CEE. As a result, a series of negative consequences (i.e., exam coaching, 
narrowing of curriculum, school burden, promotion rate, and demoralization) are commonly 
evidenced in K-12 education, particularly in high schools. This has threatened students’ 
creativity, critical thinking, and problem-solving abilities, thus preventing the effective talent 
preparation for global competition, which does not fit China’s rising role in the international 
arena.  
Further, with the global decentralization trend of testing system management, the State-
Level Autonomous Test Design Policy began in trial in certain states in China from around the 
turn of the 21st century and now has expanded to over half of the states, with an aim to provide a 
more customized test to local students and schools, and thus enhance the test quality and promote 
more individualized education in K-12 schools. The trial of this policy implied the end of 
centralized test design and testing system management which lasted for many years in China. 
While the policy enjoys multiple theoretical advantages, it has also brought various practical 
challenges, among which is the lack of qualified testing professionals who are competent to 
design and administer a quality, large-scale test, particularly in areas of the country that are 
economically lagging behind.  
As asserted by top-level administrators in Chinese state-level testing agencies, the 
professional development for testing professionals is a critical issue that is associated with test 
quality, school education, and the development, or even survival, of state-level testing agencies 
(Lei, 2007, 2011; Qiao & Zhao, 2006). Yet, the National Testing Center, affiliated with The 
Ministry of Education in China, recently took back one state’s power to autonomously design the 
CEE (based on my pilot interview study in December 2011). While the reasons for this are 
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unclear and no published studies have been conducted yet, the lack of qualified testing 
professionals and inadequate professional development for the staff are suspected as important 
reasons for this ‘backward transition’ of the testing design and management rights.  
Additionally, even those testing agencies with more qualified testing professionals face 
challenges from the government; for example, the government has issued guidelines on how to 
develop a test (particularly the CEE) to facilitate quality education in schools, aimed at middle 
and high schools, to promote student learning and development of creativity and problem solving 
abilities. This has been highlighted in a critical document titled the National 12.5 Mid-Long 
Term Education Development Plan, which was issued by the central government in 2010, and 
has been widely emphasized in state-level testing agencies, based on my pilot interview study in 
December 2011 (reported below). In some sense, this document has reiterated the importance of 
the role of testing professionals in education and national development; that is, they are called to 
take the responsibility of guiding quality education and meaningful student learning through their 
testing practices (i.e., to develop citizens with creative minds, critical thinking skills, and 
problem-solving abilities, as opposed to the ability of rote memory and imitation).  
Moreover, as stated earlier (in the beginning of this chapter), the global competition from 
foreign countries has imposed another significant challenge to the testing agencies and testing 
professionals in China. The WTO clearly states that certain areas of education, including testing, 
are open to the world, meaning that foreign testing agencies can enter the market in China to 
compete with Chinese local testing agencies. Historically, Chinese pragmatism has heavily 
influenced the country’s education, cultural, and socio-political systems. Global competition has 
unavoidably motivated China to plan strategically regarding long-term goals and learning 
outcomes of educational development and citizen quality (or civic qualities, i.e., citizens’ overall 
qualities of intellectual, moral, and emotional character demonstrated in the transformation of 
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nature and society); similarly, the testing agencies are also challenged to improve their 
professional staff’s qualifications to prepare for the competition.   
Lastly, while the qualifications of testing professionals remains a critical issue in China, 
the reality that only a limited number of universities offer  pre-professional training in 
psychometrics, measurement, or assessment makes the qualification issue for testing 
professionals even more prominent and urgent in China. In fact, the background of most testing 
professionals in China is in fields other than testing, mostly education or the teaching subject 
areas like Chinese, math, English, etc. (Sun, 2009). Based on studies conducted by Lei (2007) 
and Zhang (1997), testing professionals in China need PD in the entire cycle of test development 
and administration; in particular, state-level testing professionals in China have a most urgent 
need for systematic and robust professional training.  
In summary, the importance of testing in Chinese education, the decentralization trend of 
the Chinese testing system with the recent development of the ‘backward transition’, the national 
strategic educational development, and the global competition with foreign testing agencies, 
along with the lack of pre-professional training, highlight the need for critical inquiry into the 
qualifications and PD of testing professionals in China. Among these multiple factors, I believe 
the key challenge testing professionals face is how to facilitate quality education (or national 
strategic educational development) to prepare students for the talents necessary in the 21st 
century marketplace to support national development and global competition.  
Of equal importance to the state of testing in China is the connection between test quality 
and quality education, as well as PD distinctions between more sophisticated testing agencies 
and less sophisticated testing agencies.   
What characterizes a sound connection between test quality and quality education? 
Despite the purported value of alternative assessments of student learning outcomes and 
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potentials at the theoretical level, the dominant role of testing in education at the practical level 
has seen little change; CEE still has extremely high stakes, and thus inherently directs curriculum, 
particularly in high school education in China. Further, according to the modern validity theory, 
besides developing technically sound tests, testing professionals are called to take the social 
responsibility to develop testing procedures with high consequential validity, which encourage 
students to learn what is intended for quality education, that is, promote positive backwash or 
intended test uses and consequences. The definition for test quality has been expanded from the 
three basic criteria (i.e., validity, reliability, and fairness) to include positive backwash as a forth 
criterion. There is a consensus that a reform of the CEE should be able to change the competitive 
model currently active in high school education, with an assumption that if the guiding function 
of the CEE can be used correctly, it can guide high school instruction and promote quality 
education. However, I certainly acknowledge the limitation of testing’s guidance function or 
backwash effect for quality education. Given the complexities of reforming a testing system in a 
society like China, it is likely that the dominance of testing in school education will remain 
prominent at both a state and national level. Therefore, test quality is a critical factor that can 
affect education quality, and it needs to be addressed.  
What are the distinctions of the PD between more sophisticated testing agencies and less 
sophisticated testing agencies? Based on my pilot interview study in December 2011, in well-
developed testing agencies as found in Beijing or Shanghai, testing professionals, despite lacking 
formal testing education, do not appear to be hindered from performing traditional or current 
tasks. However, I believe that every single testing professional needs PD for his or her own 
career development, particularly in light of national changes to testing guidelines that could lead 
to evolving roles and responsibilities for testing professionals. Therefore, PD is critical in 
relatively sophisticated testing agencies to address testing professionals’ career development or 
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their emerging or future roles in Chinese testing system reform; in less sophisticated testing 
agencies, PD is necessary to reform their traditional or current roles (e.g., implementing current 
testing procedure and activities).  
Research Questions 
The objective of the study is twofold: (1) to assess the perceived PD needs of testing 
professionals in China, and (2) to analyze and critique how the expected PD can contribute to a 
better testing system in China. This study constitutes context-sensitive research. It poses three 
main questions that revolve around the framing question: What are the PD needs of testing 
professionals in Chinese province-level testing agencies in 2012? The specific questions are: 
1. What are the salient or critical professional development (PD) needs of testing 
professionals in state-level testing agencies in China? 
The first question intends to assess the PD needs of testing professionals, based on the 
perceptions of testing professionals themselves from a selective state-level testing agency in 
China.  
2. For what reasons do the testing professionals in state-level testing agencies in China 
have these PD needs (i.e., based on what considerations and for what purposes)? 
I acknowledge what the three-step needs assessment (NA) claims; exploring reasons 
behind the needs is an important and integrated part for NA (Altschuld, 2010). This question was 
addressed based on perceptions from selected testing professionals and testing authorities within 
the testing agency.  
3. In what important ways do these PD needs represent critical contributions to a better 
testing system in China (particularly through ongoing improvement of test quality and the 
facilitation of positive backwash effect)? 
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This study is not limited to understanding the PD needs and reasons behind them, but 
very importantly intends to discover the meaning of the identified needs in relation to a changing 
testing system in Chinese context (i.e., test-driven education with strong historical and cultural 
roots and a variety of unintended social consequences due to test misuses). This question is 
addressed by perceptions from selected testing professionals (survey participants), key-decision 
makers or administrators within the testing agency, outside testing experts (i.e., scholars from 
academic settings, research institutes, or other testing agencies), and researcher’s interpretation. 
By engaging diverse groups of participants in data collection, I hope to hear different voices and 
perspectives regarding testing professionals’ PD needs and their implications for a better Chinese 
testing system.  
Personal Position 
This topic stems from my desire to understand the critical roles of testing professionals in 
facilitating quality education. This role is especially critical in China due to its extremely high-
stake exams (e.g., CEE) and the long tradition of test-driven education. 
As a graduate of the Chinese K-12 educational system, I personally experienced various 
non-positive consequences due to traditional test-driven education. Two decades later, 
witnessing many young high school students, including my nieces, still experiencing what I had 
before, I contemplated how Chinese testing might better serve education. In particular, I 
wondered in what ways testing professionals, as a privileged group with power to develop and 
administer tests which are likely to decide test-takers’ fates, can better facilitate quality education 
as part of their responsibilities.  
I am a firm believer that educational testing should serve quality education, sound 
decision making should be based on multiple sources of evidence, and testing professionals serve 
critical roles in facilitating quality education, particularly in Chinese context (i.e., while state-
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level testing agencies have autonomous decision making to certain degree, they are still partially 
affiliated with educational authorities; therefore, testing agencies are expected to share the social 
responsibilities of facilitating local or national educational goals). This belief not only comes 
from my K-12 educational experience in China, but also my graduate school experience in the 
U.S. where I have learned about and have been influenced by western democratic assessment and 
evaluation. This western influence on me is evident not only in my belief in the future 
development of China’s educational assessment system, but also in various methodological 
decisions I made in this study, e.g., the mixed methods approach that I have adopted. 
As a beginning researcher who experienced the test-oriented education in China, yet as 
one who has been influenced by democratic assessment, I have to acknowledge certain bias I 
may have when viewing what the Chinese testing system should look like. Although I am clearly 
convinced that how to adapt western measurement theories and knowledge into Chinese context 
is a critical issue both trainers and trainees face, I still believe democratic assessment is what 
China needs to develop in the near future, and promoting quality education is not only for 
national development, but also for the benefits of individual development. I would like to 
acknowledge this possible bias I may have when conducting this research, and to remind myself 
of being cautious of making decisions and drawing conclusions in this study. I would also like to 
make a commitment in the whole process of this research that I position myself as a learner to 
listen to what my participants say, observe what they do, and ask what they think.  
Overview of the Conceptual Framework 
The current paradigm of a unified validity theory, as well as the related concepts of 
backwash and effect-driven testing inform this study, serve as the theoretical foundation, and 
justify the legitimacy of studying the roles of Chinese testing professionals in promoting positive 
backwash or intended test uses and consequences.  
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Despite the extensive debate on Messick’s (1989) unified validity theory regarding 
professional responsibility for test use (i.e., whether testing professionals should be responsible 
for appropriate test use), the consensus appears to be that this is an issue testing professionals 
cannot ignore. Besides developing technically sound tests, testing professionals are also called to 
take social responsibility to develop testing procedures with high consequential validity, which 
promote positive backwash or intended test uses and consequences. For example, a test with high 
consequential validity encourages students to learn the concepts deemed necessary for quality 
education. Effect-Driven Testing, suggested by Fulcher and Davidson (2007), acknowledges the 
new responsibility of testing professionals to facilitate positive backwash, and offers a new way 
for testing professionals to integrate their social and ethical responsibility with their traditional 
technical role into testing practice.  
A detailed explanation is outlined in the Test Quality section of Chapter Two.    
Significance of the Study 
I hope the findings of this work can help testing scholars (from China as well as other 
parts of the world) gain insights into the qualifications and PD of testing professionals in China, 
and contribute to the nascent body of assessment literature on the roles of testing professionals in 
the testing system, particularly the standards for PD. 
Second, I hope this study can contribute to the assessment literature on consequential 
aspects of validity, effect-driven testing (i.e., the degree to which tests should be developed with 
consequence in mind), and backwash (i.e., how testing professionals can affect student learning) 
in both China and possibly the U.S. (from a global perspective). As stated earlier, these three 
theoretical bases served as the conceptual framework, and justified the legitimacy of studying the 
roles of Chinese testing professionals in promoting positive backwash or intended test uses and 
consequences.  
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Further, this study intended to contribute to the mixed methods literature and the needs 
assessment literature, i.e., the application of mixed methods in needs assessment, and needs 
assessment in a particular social context, particularly a centralized society like China with 
emergent democratic thinking.  
Terms 
Citizen quality. Used as an alternative to civic qualities, this means citizens’ overall 
qualities of intellectual, moral, and emotional character demonstrated in the transformation of 
nature and society. This is also used as an important aspect of a nation’s comprehensive strength 
or power.  
Content experts. Used interchangeably with subject secretary. 
Hard expertise (or hardware). It is defined as expertise in the technical aspect of 
educational testing, that is, expertise in measurement, statistics, psychometrics, etc.  
Independent recruitment [自主招生]. As an emerging Chinese higher education 
recruitment reform policy, it intends to increase colleges’ autonomous rights to recruit new 
students by constructing independent college entrance exams, which is distinguished from the 
College Entrance Exam. Both the independent exam construction and the recruitment are 
organized by selected colleges with the qualification to implement this policy.  
Key-decision makers (i.e., administrators). These are the top-level administrators from 
testing agencies who have authority to make important decisions for their testing agency.  
Ordinary testing pofessionals. It refers to ordinary staff in province-level testing 
agencies in China whose major job responsibilities involve testing development, testing analysis, 
testing research, testing evaluation, and testing administration in province-level testing agencies 
in China. Testing administration here is different from the type of administration or supervision 
by decision-makers.  
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Parallel application [平行志愿]. As a college recruiting policy, it is designed to address a 
question that if two students score the same, then who should be selected by the computer system. 
This design proposes that if the total scores are the same, and then look at the math score or the 
Chinese language score. In this way, the rule or criterion is set up to rank test-takers.   
Performance-based testing. In this study it refers to testing that intends to promote 
students’ high-order abilities of cognitive development including application or problem solving, 
critical thinking, creativity, etc. In comparison to knowledge-based testing, performance-based 
testing emphasizes the higher-order skills and the actual doing of a skill, while knowledge-based 
testing focuses on the lower-order skills and the reporting about a skill. Performance-based 
testing in this study is also distinguished from the evaluative overtones where performance tends 
to refer to achievement such as school performance.       
Scientific testing system. Opposed to the traditional experience-based testing system in 
China, it refers to an alternative testing system based on measurement theories as well as 
professional and technical testing standards, rather than heavily based on testers’ experience or 
administrative orders/documents from the government or policy-makers. It emphasizes the 
fundamental elements of the scientific attributes of testing, which covers the reliability of scores, 
the validity of the explanations and usages of the results, the fairness of tests, and the positive 
influences of tests on education and society. In Chinese context, one important goal of a 
scientific testing system is intended to promote quality education (i.e., developing all-around 
citizens with higher-order abilities such as problem solving, critical thinking, creativity, etc.).  
Soft expertise (or software). It is defined as expertise in the non-technical aspect of 
educational testing, such as understanding of the context of testing including education policy 
and reform, expertise of using qualitative methods in testing development and administration, 
etc.     
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Sophisticated (or well-developed) testing agencies. State-level testing agencies that 
implemented the new testing policy (i.e., Autonomous Test Design Policy) relatively early in 
China with high proficiency in conducting major testing activities, such as test development, 
administration, analysis, and research. These testing agencies usually have accumulated rich 
experiences in managing testing agencies including recruiting competitive staff and conducting 
in-service training or professional development for their staff. 
State-Level Autonomous Test Design Policy (or Province-Level Autonomous Test 
Design Policy). A policy enacted by the Central Government of China. This term refers to the 
policy that intends to provide more customized tests to state-wide (as opposed to nationwide) 
students and schools, and thus enhance test quality and promote quality education in China. 
Trials of this policy began in Shanghai (1987) and Beijing (2002), and then expanded to 14 other 
states by 2007, which implies the end of the centralized test design and management system 
practiced nationwide for many years. 
Test evaluation (or testing evaluation). It is defined as a way to analyze and interpret 
test data to serve test users or other stakeholders (i.e., schools, teachers, students, etc.), with a 
purpose to maximize test use, and to inform evidence-based school teaching and learning. It is an 
emerging activity in Chinese testing, and is also an approach used by testing agencies to adjust 
its relationship with education (i.e., to promote positive backwash effect). It occurs after the test 
is administered.  
Testing experts. They are testing scholars or officials from universities, research 
institutes, the National Testing Center, or state-level testing agencies.    
Testing organization. Used interchangeably with Testing Agency. 
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Testing professionals. This term refers to people whose major professional activities are 
related to test development, test administration and management, test research, test data analysis, 
or test evaluation.  
Test quality evaluation. It is defined as an activity equivalent to test quality control 
which occurs before the test is administered. 
Testing scientists. It refers to a composite of ordinary testing professionals including 
content experts and measurement experts whose major job responsibilities involve testing 
development, testing analysis, testing research, and testing evaluation. Compared to testing 
administrators, testing scientists are usually expected to have a higher level of expertise in 
measurement, psychometrics, and statistics.     
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Chapter II 
Review of Literature 
In forming the framework and rationale for this study, I found it important to explore: (1)  
the Chinese testing system reform and the western influences, (2) test quality with a focus on 
validity with an aim to identify the gap on validity between Chinese literature and the world 
(particularly the U.S.) literature, and (3) professional development of testing professionals 
including what should be (standards and expectations), what is (current situation), and the gap 
(or the needs) that are identified in the literature. This is also illustrated in Figure 1 below.   
  
Figure1. Overview of the Literature for Review 
The Testing System in China 
In this section, I will first review the Chinese testing tradition (or culture), followed by a 
summary of the modern Chinese testing system reform, with a goal to establish a scientific 
testing system, then have a brief summary of the international (or dominantly western) 
A. The Testing System in China
B. Test Quality
C. Professional Development
of Testing Professionals
 Testing tradition in China 
 Chinese testing system reform: call for a scientific 
testing system 
 Western influence on the Chinese testing system  
 State-Level Autonomous Test Design Policy  
 
 Validity theory : unified validity by Messick 
(1989)  
 Consequential aspect of validity & Backwash : 
link of testing to learning  
 Validity in China 
 What should be: based on the Standards for Ed & 
Psy Testing, U.S. literature, Chinese assessment 
literature, and my previous studies 
 What is: based on Chinese assessment literature & 
my previous studies 
 Identified gap (PD needs) in Chinese assessment 
literature & my previous studies 
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assessment influences on contemporary Chinese testing system, and end with a description of the 
State-Level Autonomous Test Design Policy (this policy justifies the reason to study state-level 
testing professionals). This section is mainly based on the relevant literature from China, 
together with supporting literatures from the U.S.  
A testing tradition in China. 
Historical civil service exam. The historical Civil Service Exam system or Keju system 
of China, known as the first standardized examination system in the world, originated in the year 
606 and ended in 1905, with a total span of 1,298 years (Suen & Yu, 2006). The goals of this 
exam system were to set specific standards, according to which the exam was used to select 
scholars to fill government positions. The purposes were to limit the power of the nobility and to 
promote Confucianism in management of the country (Suen & Yu, 2006; Yuan, 2007).  
The long practice of the Civil Service Exam reflected the Chinese people’s concept of 
education and the perspectives on the value of education: besides serving the country, education 
could bring personal accomplishment and honor to the family through success in exams. Despite 
the fact that the Civil Service Exam was abolished in 1905, its long tradition is a deeply valued 
taproot for the Chinese people’s views on the value of education and on the role of testing, which 
is today well reflected in the modern National College Entrance Exam system.   
National College Entrance Examination (NCEE). The NCEE, established in 1952, has 
been the most important educational test in contemporary China. It takes a form of Unified 
Designing and Unified Testing, which means the central government designs the test and 
administers the test nationwide once a year. Given its commonly recognized characteristics of 
fairness (i.e., everybody is equal when it comes to test scores), efficiency, and authority, NCEE 
has been regarded as the most acceptable approach to university freshmen selection in China’s 
society since its origin.  
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Meanwhile, the call for reforming the NCEE continues. Given that the Chinese testing 
system is intertwined with Chinese education reform and national development, the history of 
NCEE reform is a part of the history of Chinese educational, economic, political and social 
reform and development. Next I will describe a list of issues represented in the testing system 
from the literature, followed by a summary of the NCEE reform policies.  
Issues in the NCEE system. While the NCEE system was developed half a century after 
the end of the Keju  civil service testing (in 1952), the two systems share multiple common 
features, and for this reason the NCEE system is often referred as the modern Keju system. A 
selection of three dominant issues related to the NCEE system will be presented below. 
Traditional utilitarian or pragmatic educational philosophy. Chinese education was 
historically characterized by strong utilitarianism, which was represented in the Keju system and 
still present in the NCEE system. Historically, this educational philosophy was intended to 
promote Confucianism, manage the country, and create continuity in the government. Given that 
government positions were determined through exams rather than by birth, this philosophy won a 
great deal of support from the masses. The long history of practicing the Keju system forcefully 
influenced the Chinese people’s perspectives and values on education and testing, which is 
similarly reflected in the modern Chinese NCEE system and its ongoing reform.    
As argued by Yuan (2007), the NCEE system was initiated at a time when the People’s 
Republic of China was newly established, and its primary purpose was to support the 
industrialization and modernization of the new regime. The new China’s educational reform was 
initiated primarily for this purpose as well. Similarly, since the 1980s and particularly in the 21st 
century, the testing system reform (which will be discussed later in detail) was driven by China’s 
national development and global competition. In this sense, the Chinese testing system has been 
imbued with utilitarianism.  
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High stakes, prevalent misuses, and unintended social consequences. As with the Civil 
Service Exam, the NCEE continues to have extremely high stakes, and the exam results are used 
as the single criterion for critical decision making (i.e., government official selection and college 
admission). In modern Chinese schools, the education system is entirely test-oriented and exams, 
particularly the CEE, have the ultimate goal of both teaching and learning (Yuan, 2007). As a 
consequence, huge unintended social consequences (e.g., rote memory, heavy personal or school 
burden, extended time for exam coaching or preparation, cheating, etc.) have been prevalent in 
K-12 schools, particularly in high schools. This has prevented the development of students’ 
higher-order skills (i.e., critical thinking, problem solving, etc.) and challenged China’s long-
term strategic development and global competition (Yuan, 2007).  
While there is no evidence that these problems can be avoided or eliminated from high-
stake testing systems, test misuses and negative social consequences are particularly serious in 
China, due to the education fever prevalently manifested in China. This education fever is partly 
due to the Chinese people’s perspectives on the value of education (which is strongly influenced 
by the historical Keju system; another part could be due to the inadequate rewarding social 
system, i.e., without education, ordinary people can rarely get good careers or fulfill individual 
pursuits (Suen & Yu, 2006).  
Issue of education equality. While the Civil Service Exam and the NCEE both claim their 
dominant features as fairness, efficiency, and authority, there was a serious problem in education 
equality between rural and urban students, and between poor and wealthy students in China. 
Also, children of government officials gained privilege over the children of working class people 
entering college. This inequality resulted from urban-centered curriculum design and resource 
distribution. In the context of Chinese society, for many years success on educational exams in 
China was the only way to achieve social and economic mobility. The fairness of the NCEE, 
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reflected in ‘everybody is equal in front of marks’, is limited to the outcome level only,  yet is 
compromised in learning process and actual fairness by failing to address certain critical 
questions, e.g., do students receive the same level of education, other resources, and family 
support before taking the NCEE?  
In conclusion, the issues listed above imply that, on the one hand, China is motivated by 
the utilitarian or pragmatic national development and global competition to reform the 
educational testing system, to promote quality education (in opposed to the test-oriented 
education). On the other hand, due to the strong influence from the Keju system, the modern 
testing reform in China is unavoidably filled with many challenges with deeply entrenched 
educational, social, and cultural reasons.   
Testing system reform in China: a call for a scientific testing system. 
Education reform in China: from test-oriented education to quality education. 
Critiques of test-orientation. The negative impacts of the test-oriented education system 
were increasingly debated and eventually criticized by the education community in China. In 
1981, Ye Shengtao, a well-known educator and writer in China, published an article which 
condemned the culture of test-oriented education and its negative impact upon students. This 
article gained national attention with regard to the over-emphasis on testing and students’ over-
loaded school burden for the purposes of testing and school promotion. In the next two decades, 
the Ministry of Education issued over 16 circulars, proposals, or orders to combat the continuing 
problems. They also began to reform the testing system that was composed of three major 
entrance examinations (from elementary to middle school, from middle school to high school, 
and from high school to college). All of these changes were designed to promote a quality 
education (Yuan, 2007). 
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The call for quality education. Minister Zhu (1997) suggested that Chinese education 
should be quality-oriented, and it should not take its ongoing testing-oriented shape. Followed by 
this, the Chinese Education & Society translated and published 20 papers on education reform 
for quality education. These Chinese educators, in accordance with the central government, 
agreed that reform for quality education would be a continuing effort in China’s market economy 
reform for globalization. China’s test-oriented education could not prepare competitive talents 
for China’s socialist construction. The key was to reduce the significance and the number of the 
tests, to reform curriculum and instructional pedagogy, and to shift from rote learning to creative 
and critical learning. Similarly, these educators also expressed their concern about the changes, 
and how they would evaluate student learning and teaching if the testing system was reformed 
(Yuan, 2007).  
Scientific testing/assessment system. Without reforming the ongoing testing system, the 
quality education reform would be incomplete. Since 1977, testing policies in China have been 
continuously reformed in order to meet the needs for establishing a socialist market economy. A 
scientific testing system has been called for to replace the traditional testing system. Given that 
test quality is a major theme to address in this study, my description of the scientific testing 
system only focuses on test quality, that is, what criteria should be used to measure test quality in 
a scientific Chinese testing system.  
General criteria for test quality. First of all, a scientific testing system should sufficiently 
address test quality based on the three acknowledged basic and most important criteria by the 
international testing/assessment community. According to the Standards (1999, 2006), the three 
most important qualities of any assessment are the reliabilities of scores, validity of outcome 
interpretation and use, and fairness. In the field of educational assessment, reliability refers to the 
quality of test scores, or the consistency of test scores under different testing conditions; validity 
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refers to the degree to which evidence and theory supports the score-based interpretation and 
decisions; and test bias exists when deficiencies in the test itself result in different meanings of 
scores for people in different identifiable groups (Standards, 1999, 2006).  
Criteria specific to Chinese context. In addition to the three general criteria, some 
principles to address test quality that are specific to Chinese social context are also called for in a 
scientific Chinese testing system. Overall, it requires that testing should be able to promote 
quality education. In order to promote quality education in China, a thorough testing reform, 
particularly NCEE reform, is needed. Due to the extremely high stakes of the NCEE and the 
competition for higher-level education, test-oriented education is still prevalently in evidence, 
particularly in high schools. There is a consensus that a reform of the NCEE should be able to 
change the competitive model, with an assumption that if the guiding function of NCEE can be 
used correctly, it can guide high school instruction and promote quality education. In another 
word, the assumption is that given the strong guiding function or backwash effect of NCEE on 
K-12 education, if NCEE is a knowledge-based achievement test (as it was for many years), it 
would facilitate students’ rote learning (as it was the actual case in K-12 schools in China), while 
if NCEE is an ability-focused aptitude test, it would be likely to promote students’ creative and 
critical learning which is aligned with the definition of quality education in Chinese society. 
Therefore, there are calls for a reform of NCEE item construction, and the switch from 
knowledge-based achievement testing to ability-focused aptitude testing (Zhang, 2008). 
Specifically (argued by Zhang), testing should be able to meet three criteria: (1) testing should be 
able to promote students’ all-around development, (2) testing should help develop students’ 
critical thinking and sense of creativity, and (3) testing should guide educational curriculum and 
instruction reform.   
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In summary, the fundamental elements of the scientific attributes of examinations are the 
reliability of scores, the validity of the explanations and usages of the results, the fairness of 
examinations, and the influences of examinations on society and education. They are formed by 
the purposes and the usage of examinations, and they have their own separate meaning. To 
improve examinations in order to make them more scientific and to make examinations of higher 
quality are the central goals of the formulation of examination purposes, the structure of test 
papers, the collection of test samples, the selection and design of testing materials, the plan of the 
degree of difficulty, and the appraisal of examinations (Lei, 2007).  
Western influence on the Chinese educational testing system. While China has one of 
the oldest educational testing systems in the world, its modern system has been heavily 
influenced by various western concepts and models borrowed since the beginning of the 20th 
century. Weihua Niu, a Chinese-American scholar from the Department of Psychology at Pace 
University, published an article titled Western Influences on Chinese Educational Testing in 
Comparative Education in 2007. According to Niu (2007), the influence of the west is mainly 
evidenced in the following aspects.  
Curriculum and pedagogical reform. The western influence has deeply affected the 
curriculum and pedagogical reform. That is, the content of educational testing has been reformed 
from a focus on the Confucian classics to the inclusion of modern western subject areas; 
educational testing has been switched from knowledge-based achievement tests to ability-
focused aptitude measurements with a purpose to facilitate quality education. As stated earlier, 
the assumption is that given the strong guiding function or backwash effect of high-stakes tests 
(e.g., NCEE) on K-12 education, if NCEE is a knowledge-based achievement test (as it was for 
many years), it would facilitate students’ rote learning (as was the actual case in K-12 schools in 
China for many years), while if NCEE is an ability-focused aptitude test, it would promote 
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students’ creative and critical learning which is aligned with the definition of quality education in 
Chinese society.  
Reform of educational policies. The western influence has also prompted the reform of 
educational policies, such as when the Chinese Ministry of Education initiated the Action 
Scheme for Invigorating Education towards the Twenty-first Century in 2007 to advocate 
Essential-qualities-oriented (EQQ) Education, which refers to fostering students’ innovative 
spirits and practical abilities as the foremost tasks in the new century. Prioritizing innovation and 
practical skills is a big leap from the concept of Chinese traditional education, which was driven 
by centralized education exams emphasizing the acquisition of basic knowledge and skills.  
Reform of NCEE and other educational assessments. In order to implement EQQ, the 
NCEE and other educational assessments have been frequently reformed in both testing content 
and format, becoming increasingly aptitude-driven, including more multiple-choice-questions, 
applying western measurement theories to monitor test items for appropriateness, and adopting 
testing procedures that are perceived to be more fair and scientific (also regarded as more 
westernized).  
The change of the daily lives of Chinese students. In the traditional exam-driven 
educational systems, students had to live through the drill of preparing for various exams, 
particularly for the NCEE. The ability to cope with exam-related anxieties, and the endurance 
developed over years of exam-preparation may help Chinese students score higher in exams 
compared with their peers in the west. However, the knowledge-based test-driven education may 
“result in a sacrifice of independent intellectual inquiry and creative thinking” (Niu, 2007, p.88), 
or “promote homogeneity and may diminish students’ motivation to pursue their own interests” 
(Niu, 2007, p.88). Further, some talented students, particularly those who simply cannot bear 
preparing for numerous exams, may never have a chance to be recognized by their society. With 
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the influence from the west, some new EQQ educational reforms may provide hope for such 
students, and the existence of various western educational assessments may also present them an 
opportunity to gain access to global education.  
As Niu (2007) reminds us, although western approaches to educational testing have 
largely had a positive influence on the Chinese testing, they are far from a panacea to address the 
problems of current Chinese education. However, the high visibility of western tests has resulted 
in an exam mania and a misconception among the general public, i.e., western exams are 
effective in evaluating people’s real potential. It is important to recognize the limits of any test. 
No matter where a test comes from, “be it the west or China, and no matter how different they 
look, the ability they can assess only represents a small fraction of human potential. Thus, in any 
society, it is dangerous to use these tests decisively for determining one’s fate and social 
mobility” (Niu, 2007, p.88).  
State-Level Autonomous Test Design Policy. This section explains the state-level 
testing agencies and testing professionals (the participants for my study).   
Beginning in the 1990s, Chinese educational testing reform has attempted to move away 
from the selective norm-referenced tests toward standardized criterion-referenced proficiency 
tests,  and attempted to move from knowledge-based achievement tests toward ability-focused 
proficiency tests, as well as to reform the testing system from experiential (i.e., test construction 
is mainly based on test developers’ experiences) to scientific (i.e., test construction is guided by 
scientific measurement theories), with the purpose of promoting quality education in China. One 
important reform action that the Ministry of Education has enacted and implemented is the State-
Level Autonomous Test Design, in which each state has the autonomy to design and administer 
the College Entrance Exam within its own state. This heralds the end of the Unified Design and 
Unified Testing system, under which the central government designed and administered the 
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College Entrance Exams nationwide, which was the predominant form of testing in China for 
several centuries.  
Because of the new testing policy, province-level testing agencies have gradually been 
established and developed in China. Trials of this new policy were initiated in Shanghai (1987) 
and Beijing (2002), and the policy was then expanded to 14 of China’s 32 other provinces or 
municipalities by July 2007 (Tan, 2007). 
State-Based Autonomous Testing-Designing Reform. Due to its breadth and cultural 
influence, the NCEE is the most important educational test in China. As a form of Unified 
Designing and Unified Testing, the NCEE has been the most acceptable approach to university 
freshmen selection in China’s society for several decades. However, with the transition from 
elite to mass higher education and the spread of quality education in China since late 1990s, 
everyone is equal in front of marks as a simplified examination concept and selection system 
represented by NCEE has been exposed to too much tension and many challenges. As a crucial 
reason for these tension and challenges, the NCEE (in the form of Unified Designing and Unified 
Testing) failed to reasonably consider the huge variations in economic, cultural, and educational 
development among states. Reforming this examination was the key to the changing of the whole 
educational assessment system in China (Zhang & Kang, 2007; Sunshine College Entrance 
Exam, 2007). 
To break this NCEE system of Unified Designing and Unified Testing, the Ministry of 
Education in China has stipulated an innovative measure—State-Based Autonomous Test-
Designing. The purpose of this measure is to distribute the rights from the central government to 
the local provinces to make their own syllabus and exam profile, and further to adjust the exam 
content to use the NCEE as a baton to propel the implementation of local quality education and 
the elementary-middle school curriculum reform (Zhang & Kang, 2007). 
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The Ministry of Education in China started a trial of the Autonomous Test-Designing of 
NCEE in Shanghai (1987) and Beijing (2002), and then it was expanded to 14 other provinces 
and municipals including Tianjin, Liaoning, Jiangsu, Fujian, Hubei, Hunan, Guangdong, 
Chongqing, Shandong, Anhui, Jiangxi, Sichuan, and Shanxi. By the 2007 NCEE, 16 provinces 
and municipals have tried the Autonomous Test-Designing, which marked that a new system of 
Unified Testing, Province-Based Designing has been basically formed in China (Tan, 2007). 
Challenges faced by province-level testing agencies. Province-Based Autonomous 
Testing Design, by transferring the rights from the central government to local provinces to make 
their own curriculum and exam profiles, was intended to use the CEE as a baton or leverage tool 
to propel or enhance the implementation of local quality education and curriculum reform in K-
12 schools (Zhang & Kang, 2007).  
Although this policy enjoys theoretical advantages at the macro level, there are risks and 
negative influences in its implementation. One major tension lies in how to balance the 
relationship between ensuring the scientific nature and quality of tests and decreasing the cost of 
test design. The quality of test design is far from being guaranteed, especially in areas where the 
economy and the cultivation of education are relatively lagging behind (Zhang & Kang, 2007). 
Literature reviews have shown that Chinese testing professionals need PD throughout the entire 
cycle of test development and implementation; in particular, province-level testing professionals 
in China have a most urgent need for systematic and robust professional training (Lei, 2007; 
Zhang, 1997). 
Major responsibilities of province-level testing agencies. The major responsibilities of 
province-level testing agencies usually include the following: (1) to carry out and implement 
national policies, standards, and rules regarding educational tests and recruitment; (2) to conduct 
educational test research and development; (3) to enhance educational testing system reform; (4) 
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to organize and administer educational test and student recruitment working plans; and (5) to 
strengthen the exchange and cooperation with overseas testing agencies to develop multi-layer 
and multi-category testing schemes (Beijing Education Examinations Authority, 2010; Shanghai 
Municipal Educational Examinations Authority, 2007). 
Test Quality 
This section addresses the historical development of validity in educational and 
psychological measurement, and how it has affected the current view of validity in the testing 
research in China. I will firstly summarize the unified validity theory from Messick (1989), with 
a comparison of the traditional validity theory. Followed by this, I will describe backwash and 
effect-driven testing, and then end with a discussion on validity in China.  
Evolution of validity theory. Test validity, along with reliability and fairness is regarded 
as the most important criterion used to judge the quality of a test or any assessment. The 1999 
Standards for Educational and Psychological Testing currently used in the U.S. describes 
validity as the most fundamental consideration in developing and evaluating tests. Many validity 
writers also believe that examining the test validity is the “heart and soul of testing” (Madaus, 
Russell, & Higgins, 2009, p.77), which is particularly important in today’s test accountability 
environment.  
The concept of validity has been evolving since its origin, with the most significant 
change from the traditional perspective (popular in early 1950s to late 1970s) to the unified 
perspective (from late 1980s onwards). Both perspectives of validity are presented below, 
followed by a discussion of the unique features of the unified validity. 
Why is Chinese validity theory development lagging behind? According to Lei (2007) 
and Xie (1999), many of the reasons for China’s lag in validity theory development are 
systematic: assessment culture (low public awareness), and no competition (historically only one 
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national testing center to design and develop tests). State-Level Autonomous Test Design Policy 
researchers argue that even though some testing professionals work hard to develop new tests, 
they are not motivated to do so, or lack the incentive in the assessment system or culture (if you 
don’t do it, you are fine—you are not going to get fired, which doesn’t encourage people to take 
the risk of conducting research or developing new or better tests). This is also due to an 
incomplete system where some other testing professionals are reading newspapers over a cup of 
tea at work.  
Chinese testing professionals and American testing professionals face the same task of 
developing new tests and making changes in the current test operational system. The difference 
is that the U.S. has the system to encourage research and new ideas as well as support the 
application of research results into practice.      
Traditional perspectives of validity and its limitations. Traditionally, the concept 
validity refers to three or four sources of validity evidence, including content, criterion-related 
(i.e., predictive, concurrent), and construct validity. This classification was developed by validity 
experts to support the validity arguments of the “soundness of the interpretation and use of test 
score” (Nichols & Williams, 2009, p.3) from early 1950s to late 1970s. Each type of validity was 
deemed to be distinct and separate from each other, with each having an appropriate area of 
application (Shepard, 1993). By this classification, test validity researchers choose whichever 
“type” of validity they wanted to establish and then claimed the test interpretations as valid or 
not, treating validity as an inherent property of a test. 
The limitations of traditional perspectives of validity were realized by many validity 
theorists in early the 1970s, and they reached a crucial consensus on the validity concept, that is, 
the object of validation is not a test, but the inferences and interpretations drawn from the test 
scores. As Cronbach (1971, p.447) argued, “One validates, not a test, but an interpretation of 
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data arising from a specified procedure.” This consensus was regarded as a critical milestone for 
the development of a unified concept of validity.  
The unified concept of validity. The modern view of validity is fundamentally based on 
the unified concept of validity from Messick (1989) who advocates that the “varieties of 
evidence are not alternatives but rather supplements to one another” (p. 16) and that the 
traditional ‘type of validity’ should be ‘type of evidence’ of the unitary construct validity of the 
test. As argued by Messick (1989), “Neither content nor criterion validity alone is sufficient for 
any testing purpose” (p.6), for “the legitimacy of the domain sample and of the criterion measure 
ultimately needs to rest on construct-related evidence and arguments” (p.6).  
Moreover, the evaluation of test validity went beyond validating the meanings of scores 
to the appraisal of the degree to which a test was measuring what it purported to measure. 
Messick (1989) pushed much further to propose that validation needs to be established for the 
actions taken based on the test scores — test use and associated social consequences.  
Unique features of unified validity. Compared to the traditional perspectives, the unified 
concept of validity has three unique features: firstly, value implementation and social 
consequences of the test score use are explicitly considered and more heavily emphasized in test 
validation. Secondly, types of evidences of validity are not separated any more, but taken 
together to justify one purpose—intended interpretation of test scores for specific uses; as a 
parallel, the rationale of construct validity is extended to all areas of test validation, that is, 
validity is all about construct validity. And thirdly, test validation is actually an evaluation to 
make an evidence-based judgment regarding the proposed test score interpretations for intended 
test use. As illustrated by Cronbach (1988) and Messick (1980), validity should be a unitary 
evaluative judgment through all possible sources of evidence for the proposed interpretation of a 
specific test use, including the value implication and the consequences of the test use. These 
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sources of evidence are accompanied by theoretical rationale; therefore, validation process is 
actually an evaluation. 
Consequential aspect of validity as a link between testing and learning. Consequential 
validity evidence, regarded as the most seminal contribution of Messick’s unified concept of 
validity, refers to the impact of a test on learning and other educational matters (Messick, 1989). 
As prevalently acknowledged, consequential validity is high when it encourages intended 
learning (or a positive backwash) and low when it encourages unintended learning (or ways of 
learning opposed to what is desired). In this sense, consequential validity points to a link 
between testing and learning.  
Debate on professional responsibilities for test use. Since Messick (1989) included test 
use in his validity concept, there has been extensive debate regarding professional responsibility 
for test use in the U.S. and other parts of the world, with a focus on whether or not and how far 
testing professionals should get involved in questions of test use (with its associated 
consequences) and ethics. Although this debate has never stopped, the judgment appears to be 
that these are issues testing professionals cannot ignore. They are called to take new 
responsibilities to develop testing procedures with high consequential validity which, for 
example, encourage students to adopt good study approaches, learning what is intended for 
quality education.  
Backwash and effect-driven testing.  
Backwash. Backwash (equivalent to washback in language testing) refers to the impact 
of testing on learning, which is considered as a very complicated issue in testing, with a 
characteristic of being very subtle and difficult to observe. This lies in the fact that student 
learning is an outcome that is contributed to by various factors, among which the function of 
testing is only one aspect and is often intertwined with other factors (e.g., family background, 
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student innate abilities and motivation, school and teacher quality, educational system, testing 
system, political and cultural system etc.). While testing and educational researchers in the U.S. 
and other parts of the world have taken a critical interest in backwash since the 1990s, it remains 
an evolving and important issue in the testing and education field that deserves inquiry. 
According to the literature, backwash effects were mainly investigated based on the perspectives 
of test-takers, test users, or other stakeholders, but less from the angle of testing professionals 
who make and manage the test. Davidson (personal communication) has pointed out that an 
unexplored territory for backwash studies is the factor of testing professionals. This research 
intends to partially address this gap, by exploring in what important ways testing professionals 
can facilitate positive backwash through their professional development. This study proposes to 
study the Chinese context, by investigating the Chinese testing professionals’ professional 
development needs first, and then discuss in what critical ways these PD needs can represent 
contributions to a better testing system, particularly positive backwash for quality education.  
Effect-driven testing. The argument-based approach, proposed by Bachman (2005) and 
Kane (2001, 2004), has suggested a set of principles and procedures for incorporating test use 
into validation, but it provides a lack of practical guidance regarding how to integrate specific 
intended effects in test development and validation. Effect-Driven Testing, suggested by Fulcher 
and Davidson (2007), provides remedy for such a defect, where intended test effects act like an 
engineering power for test development, and an explicit evidence-based link between intended 
effects and effect-driven test design needs to be articulated during test development.  
Effect-driven testing acknowledges the new responsibility of testing professionals to 
facilitate positive backwash, and offers a way for testing professionals to integrate their social 
responsibility and ethics with their traditional technical role into testing practice. Specifically, it 
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is a practical approach (i.e., backward reasoning) for testing professionals to promote positive 
backwash through test development and validation.  
I acknowledge that effect-driven testing offers a critical approach for testing 
professionals, particularly for testing designers or developers, to facilitate positive backwash for 
a particular test at test creation through test specification (i.e., intended effect factor is integrated 
into a test through effect-driven test specifications). However, I suspect there are multiple other 
methods that testing professionals can employ to facilitate positive backwash. In particular, if I 
consider intended backwash as quality education in general (rather than the intended effects for a 
particular test), I believe testing professionals can facilitate positive backwash by doing multiple 
other things such as facilitating proper test use, sharing assessment literature to various 
stakeholders etc., in addition to effect-driven testing. I also believe testing professionals in the 
education field are called to take the responsibility to facilitate this type of backwash, which I 
refer to the educative role of testing professionals, and it will be discussed in the next literature 
review section on professional development.  
Validity in China. 
Unified validity in Chinese context. While Messick’s unified concept of validity remains 
unfamiliar to most testing professionals in China including those doing test administration and 
evaluation, it was actually introduced into the testing field in China in the 1990s (Xie, 1999). 
Based on my best knowledge, it appears that Dr. Lei is the only Chinese scholar (or one of the 
very few) who discussed the application of western validity theory into Chinese context. Dr. Lei, 
as an influential researcher and practitioner in China with several published books regarding 
large-scale testing and standardized testing, is deemed knowledgeable in both Chinese and 
western testing. According to Lei (2007), the general test quality criteria in the U.S. or the world, 
including the unified concept of validity, are applicable in China. However, he argued that in the 
 
 
33 
 
current state of the Chinese testing system and particularly validity theory development, the 
consequential aspect of validity (i.e., test use and social consequences) had better be considered 
separately. Specifically, he presented three reasons: first, while the American 1999 Educational 
and Psychological Measurement Standards emphasizes the importance of collecting evidences 
for test use and social consequences, the Standards also emphasizes the importance of 
distinguishing this type of evidence from the traditional evidences, and quite a number of 
scholars in educational measurement in the U.S. disagree to have this as one type of evidence for 
validation; second, he argued that the empirical research on validity in China is far lagging 
behind that of the western countries, and having this, considering the social consequences of tests 
for school education, as one source of evidence for validation could bring confusion in the 
understanding of the conception of validation, which could prevent testing researchers in China 
from conducting empirical validity or validation studies; and lastly, Lei (2007) believed that 
large-scale tests’ influence on school education in China may be different from that in the 
western countries, and not all perspectives on this influence from the education and educational 
measurement in China are the same. Nevertheless, the studies on this issue in Chinese education 
and educational measurement are largely limited in observations, personal feelings, and related 
discussions, rather than empirical studies. Therefore, he suggested backwash be considered as a 
4th criterion for test quality in China (in addition to validity, reliability, and fairness), which he 
believes would help promote the empirical studies on this issue (Lei, 2007).  
I think theoretically Dr. Lei acknowledges the unified concept of validity, but only for 
practical consideration, he suggested Chinese testing have backwash (associated with the 
consequential aspect of validity) as a separate criterion for test quality. It implies that Dr. Lei 
supports the idea that Chinese testing professionals have the shared social responsibility to 
facilitate positive backwash.  
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Validity studies in China. While a number of scholars introduced validity theories 
developed in the west into China, the validity theory that is adapted to Chinese context does not 
seem to be well-developed yet, and its application largely remains at the traditional level (i.e., 
content validity and criterion-referenced validity). Wu (2010) studied the predictive validity of 
the CEE in his doctoral dissertation, which is regarded as the first published systematic validity 
study of the CEE and possibly in the general testing field in China. In my pilot interview study in 
December 2011, a testing professional with a relatively strong research background in his testing 
agency expressed his interest in conducting research in the content validity of the three major 
educational exams (i.e., College Entrance Exam, High School Entrance Exam, and High School 
Proficiency Test), and he was confident that no one has ever had a systematic study in the 
content validity of these exams.  
Roles of content validity and fairness. While few systematic content validity studies 
were conducted in China, content validity is actually highly valued in Chinese testing. Based on 
my pilot study in December 2011, it seems that the CEE is all about content validity.  As one 
testing professional commented, content validity is the most critical consideration when testing 
professionals in China design and develop a test, particularly for the CEE, given its extremely 
high stakes. He also commented that test content coverage (i.e., what is being tested is not 
beyond the curriculum standards and test guidelines) is heavily emphasized and strictly 
supervised by the central government, which is regarded as the most critical criterion for test 
quality. Further, it defines a traditional view of test fairness which is still predominantly accepted 
by many Chinese people, that is, as long as test items are covered by the testing guidelines or 
instruction guidelines, it is a fair test. Of course, the emerging view of fairness is consistent with 
the view in the U.S. or the western world, e.g., a DIF analysis is expected to compare the testing 
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scores for test-takers for males versus females, students from urban versus rural areas, and 
students from different provinces.  
In summary, since the unified concept of validity was introduced into China in the 1990s, 
a number of scholars tried to apply it, particularly in English language testing. However, most 
studies seem to address only one or a few aspects of validity but not integrate both the technical 
and non-technical (socio-political) components. In addition, these studies mainly focused their 
participants on test-takers (or students) and teachers, with little or no involvement with testing 
professionals who develop the test, let alone a discussion on their roles or responsibilities for 
facilitating intended test uses and consequences (or positive backwash) . This gap is what I 
intend to address in this study.  
Professional Development of Testing Professionals 
This section includes a literature review regarding the roles (i.e., job tasks, competencies, 
responsibilities) of testing professionals in the educational testing system. Guided by the logic of 
the three-step needs assessment (Altschuld & Kumar, 2010), I look at the roles from two 
different lenses, i.e., what should be and what is, and then discuss the gap (or the need) based on 
the literature. Because no published studies ever investigated the expected roles or the 
professional development needs of testing professionals in China, and no testing laws or 
published professional standards are in use in China, the ‘what should be’ will be mainly based 
on my understanding informed by the educational measurement standards from the U.S., a small 
amount of relevant assessment literature (Fulcher & Davidson, 2007; Kane, 2006; Lei, 2006, 
2007, 2011; Messick,1989; Qiao & Zhao, 2006; Xie, 1999, 2006), and researcher’s previous 
studies on Chinese testing professionals (Sun, 2009, 2011, 2012). The ‘what is’ and the PD 
needs will be based on relevant literature from China, and the researcher’s previous studies. 
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‘What should be’ as an overview. As argued earlier, Chinese testing professionals’ PD 
is expected to advance a scientific testing system in China with an ultimate purpose of facilitating 
quality education, meaningful learning, or 21st century essential qualities for national 
development and global competition. As argued by a well-known testing scholar Xiaoqing Xie, 
quality education is to help students develop their comprehensive qualifications, and these 
qualifications by the order of importance should include (a) character development, (b) moral 
development, (c) ability—critical thinking and problem solving, and (d) knowledge and skills 
(Xie, 1999). This definition of quality education is largely aligned with the global definition, 
which intends to facilitate students’ high-order abilities of cognitive development (e.g., critical 
thinking, creativity, problem solving), as well as character, moral, and emotional development.  
Below I will summarize the expected roles, tasks, and competencies of testing 
professionals in China, particularly for those in the educational testing field. Before I do that, I 
think it is important to look at the roles of testing in quality education first. 
Roles of testing in quality education. China faced a philosophical deadlock for over two 
decades (from the 1980s to early the 2000s) regarding whether quality education or test-oriented 
education is more critical. While some scholars believe quality education is the opposite of test-
oriented education (i.e., testing should be canceled or minimally used), a dominant perspective 
seems to believe that testing and quality education can be compatible if two conditions are 
satisfied: (1) education is driven by an ability test rather than achievement test which encourages 
rote memory, and (2) testing is appropriately used with other assessment and evaluation tools. It 
is evident that the concepts of ability test, test use, and evaluation are gaining more attention in 
Chinese education and the testing field. This is consistent with the global trend, and has 
engendered role changes of testing professionals in China (Xie, 2006).        
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Expected (or emerging) roles of testing professionals in China. Based on a number of 
publications and my previous studies on testing professionals in China (mentioned earlier), I 
summarized the expected roles of testing professionals in Table 1. 
Table 1  
Roles of Testing Professionals and Testing Agencies in China 
 What should be  
(emerging roles) 
What is  
(traditional roles) 
Scientist & Researcher (i.e., 
Research Scientist) 
Measurement-theory, standards, and 
research-based testing 
Administrative or experience-
based testing 
Social Service Provider Serve multiple stakeholders Serve government or 
decision-makers 
Educator Social responsibility to facilitate 
positive backwash, and educate the 
public for assessment literacy 
Technical role: defend the 
soundness of test score 
interpretation 
Assessor/Evaluator Evaluative role (a. from testing to 
assessment and evaluation; b. 
evaluative function of testing - test 
information analysis and reporting) 
Only report total raw score;  
Total score as a single 
criterion for decision making 
Testing professionals as measurement scientists and researchers. Testing professionals 
in China traditionally served a role of implementing administrative orders or tasks designated by 
educational authorities or the central government. Their decisions for test design, format, and 
administration were generally based on administrative documents and testing professionals’ 
experiences. As a result, test quality cannot be guaranteed and test misuses were prevalent; for 
example, the test difficulty level varied each year and only raw scores were reported without 
considering the variation of test forms or test-takers’ demographic characteristics (gender, 
provinces, registered residency, etc.). For many years, a single test score was used to make 
important decisions about students, teachers, and schools, and a one-point difference in test 
scores often determined their fate. All of these practices violated modern measurement 
principles, which seriously threatened test fairness as well as validity and reliability. 
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Globalization, as well as the fast development of measurement theories, professional standards, 
and technologies in other countries, has challenged China to expand its experience-based testing 
system into a scientific testing system. The scientific nature of testing means testing is based on 
scientific measurement theories and standards as opposed to administrative orders. In this sense, 
testing professionals are expected to be measurement scientists.  
Further, given that testing is a measurement theory-based science, improving test quality 
should be an ongoing task and challenge for testing professionals. In order to develop new and 
better tests (e.g., tests that measure ability rather than memorization) to suit the goal of quality 
education, testing professionals are expected to be researchers (or research scientists), and testing 
agencies to be research organizations with strong research teams (Qiao & Zhao, 2006). However, 
testing research in China has been historically neglected. Further, due to a lack of strong 
measurement and psychometrics department in universities, the research expertise of testing 
professionals in China is lagging behind.   
Testing professionals as social service providers. Chinese testing agencies have 
traditionally been affiliated with educational authorities. Even now that when state-level testing 
agencies started to be established in the 21st century, they are still required to implement various 
administrative orders from educational authorities. However, global trends have shown that in 
order to improve test quality, testing professionals are expected to make autonomous decisions 
on testing activities, rather than follow the decisions made by educational authorities, educators, 
or policy-makers who tend to lack sufficient assessment literacy.  
In addition, testing services are expected to serve a broad range of test audiences or 
stakeholders (e.g., test users, test-takers, schools, colleges, etc.), rather than be limited to the 
government or decision makers. Besides developing and administering tests for test users 
(primarily the government in China), testing professionals are expected to serve other test 
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stakeholders (e.g., schools, test-takers, etc.) by conducting post-test data analysis, and improving 
test results interpretation and reporting.  
As argued in the test quality section of literature review, backwash is considered as a 4th 
criterion of test quality. This means testing professionals in China are expected to take shared 
social responsibility with other social forces to facilitate intended test uses and social 
consequences (or the positive backwash in schools). However, it appears that no published 
Chinese assessment literature ever addressed this emerging role for testing professionals in 
China. In my point of view, this is a critical aspect of the social service role of testing 
professionals, not only China but also globally.   
Testing professionals as educators. Testing agencies and testing professionals are 
expected to serve an educative role. On the one hand, they are expected to set their guiding 
principles as promoting quality education (e.g., identifying students’ strengths and weaknesses, 
or suggesting curriculum standards). On the other hand, they are expected to be responsible for 
educating schools, policy-makers, and the public regarding assessment literacy to help facilitate 
positive backwash, or intended test uses. This responsibility is implied in the mission of ETS, 
ACT, and other large educational testing agencies in the U.S., as well as Chinese testing 
agencies.      
Testing professionals as evaluators. Evaluation is a paradigm that uses multiple forms of 
evidence to make a judgment of student learning or test quality, and is an emerging field in the 
Chinese education and testing field. In what ways can evaluation be used in educational testing? 
First, evaluation is needed for learning outcome assessment. It is globally recognized that 
multiple assessment instruments are needed in order to render a quality judgment on students’ 
learning. Second, evaluation is needed for a more comprehensive understanding of test quality 
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(i.e., what backwash effects are produced due to test use or misuse?). This information may help 
test designers and developers improve test quality.  
 What implications does this role have for testing professionals? First, evidence-based 
decision making should be based on multiple evidences, rather than one criterion. In order for 
testing to facilitate quality education (the four types of learning and development), a broader 
assessment and evaluation system is needed in China, since, for many years, testing has been 
prevalently used as a single criterion for assessing student learning and school accountability. 
Second, testing professionals are expected to facilitate the evaluative function of testing (i.e., 
using test results to evaluate students). As the global trend for modern education assessment, 
large-scale tests should have an assessment/evaluation function, which requires a faster 
development of criterion-referenced testing in China. Since the 1970s, one trend for international 
large-scale educational testing has been to expand from norm-referenced, or experience-based, 
test design to criterion-referenced test design. However, most tests in China are still designed 
using norm-reference. Even tests claiming to be proficiency tests, or most criterion-referenced 
tests, have been found to be norm-referenced only in nature. Without the move from norm-
referenced testing to criterion-referenced testing, test results are not qualified to be used for 
assessment or evaluation. Further, it would be conductive to have some testing professionals 
with the expertise to design and conduct evaluation studies, for backwash, or for validity, with a 
purpose to gain a better understanding of test quality. The evaluation results can also be used to 
inform further test development or test quality improvement. 
Summary and discussion of the roles of testing professionals. In summary, testing 
professionals in China are expected to serve not only the central government, but also other 
stakeholders (e.g., schools, test-takers, etc.). To implement the requirements of each group, they 
are also expected to be research scientists, and social-service providers. Given that the ultimate 
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goal of testing is to serve education, in a sense, testing professionals are called to take shared 
responsibilities with educators and evaluators. In this way, educational testing can better serve 
quality education and facilitate positive backwash. Further, in order to serve the above roles, 
testing professionals are expected to have ongoing professional development as lifelong learners. 
Expected tasks of testing professionals in China. Based on the literature described 
earlier, I summarized the tasks testing professionals in China are expected to do in Table 2. I 
acknowledge that these tasks are not holistic, but feature those that are emerging in 
contemporary China’s testing field. These tasks will be reported from two perspectives: technical 
challenges and social responsibilities. It is recognized that these two aspects are intertwined with 
each other to serve quality education.   
Table 2 
Expected vs. Current Tasks of Testing Professionals in China 
 What should be (Expect) 
 
What is (Current)  
From experience-based to 
measurement theories and 
standards -based testing  
Measurement-theory and standards-
based testing (professional and 
technical standards)   
Experience-based testing, no 
published professional or 
technical standards 
From norm-referenced 
testing to criterion-based 
assessment 
Criterion-based assessment (with 
richer test information that can be 
offered to test users or stakeholders) 
Norm-referenced testing 
(ranking-focused) 
 
From traditional testing to 
authentic assessment 
Authentic or alternative assessment 
(e.g., performance test; college 
autonomous recruitment exams) 
Traditional standardized 
assessment 
From paper-and-pencil 
standardized testing to 
computerized adaptive 
testing 
Computerized adaptive testing 
(tailored) 
Traditional paper-and-pencil 
test (standardized) 
From achievement test  to 
aptitude test  
Aptitude test (ability-focused including 
reasoning, critical thinking, application 
etc.) 
Achievement test 
(Knowledge and skills-
focused)  
From summative assessment 
to formative assessment  
Diagnostic testing (formative 
assessment- process emphasis, help 
students identify strengths and 
weaknesses, for the purpose of 
improvement) 
Summative assessment 
(learning outcome emphasis, 
for the purposes of making 
decisions only) 
New test development Develop new tests:  
a. assessment for accountability 
One test (college entrance 
exam) for multiple purposes 
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b. values, interest assessment inventory 
(including career interests, aptitude) 
(e.g., college admission, 
student evaluation, teacher 
evaluation, school evaluation, 
and accountability) 
Challenges concerning technical issues. Chinese testing professionals face the following 
technical tasks and challenges which are in accordance with the global trend of development in 
the field of testing.  
From experience-based testing to measurement theories and standards based testing. 
Traditionally, testing professionals in China design and develop tests based on their experiences, 
or administrative policies from the government, with no published testing professional or 
technical standards to follow. In this way, test quality, based on modern criteria, cannot be 
guaranteed. Modern testing standards require testing practices be guided by measurement 
theories (i.e., item-response theory based ability calibration or equating, validating a test score 
interpretation based on validity evidences) as well as professional and technical testing 
standards. This acknowledges the scientific aspect of testing, which was first called for by the 
testing field in China in the 1990s.  
From norm-referenced testing to criterion-referenced testing. Traditionally, Chinese 
testing was dominantly norm-referenced. Since the 1990s, attempts have been made to move 
towards criterion-referenced testing. However, despite the decades of attempts (advocates or 
trials), the reality appears that normative mandates still govern even the most criterion-
referenced test. Based on the findings of Lei (2008) and Zhou & Lei (2011), none of the current 
educational exams in China is a real criterion-referenced test. Xie (1999, 2006) also commented 
that a non-educational test, HSK (a Chinese language proficiency test for non-native speakers, 
equivalent to TOEFL in the U.S.), is one of the very few quality criterion-referenced tests in 
China. While the title of the original high school graduation exam was changed to high school 
proficiency exam, the standard setting or design is actually based on scores, rather than 
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measuring knowledge, skills, or competencies. According to Zhou & Lei (2011), a variety of 
unresolved issues and problems are preventing China from having real criterion-referenced tests; 
two major challenges included: (1) how to set standards for tests, and (2) how to decide on the 
benchmarks (or measurable behavioral objectives) based on curriculum standards.   
From traditional testing to authentic assessment. The research on developing authentic 
tests has been a recent trend in developed countries, which is used to address practicality in 
testing. Some authentic or performance tests are being developed in China, such as the English 
speaking test, the computer application test, the arts test for college admission, etc.  
From traditional paper-and-pencil standardized testing to computerized adaptive testing 
(CAT). The value of CAT lies in, not only integrating technology into testing, but also switching 
from standardized testing to an adaptive testing mode, which can greatly improve the efficiency 
of testing and make the test customized to students’ abilities. It reduces the number of “easy” 
items that high-ability test-takers receive and the number of “difficult” items low-ability test-
takers receive, moderates item exposure effects, and helps protect against subsequent security 
risks. In this way, CAT can greatly improve the precision of measurement of test-takers’ 
abilities. Further, the integration of cognitive diagnosis with CAT (CD-CAT) also provides 
feedback about students’ individual educational needs, in addition to the overall score (Chang & 
Cheng, 2005). While there are no definite plans for China to migrate to CAT yet, a group of 
testing scholars in China, sponsored by the Chinese Education Ministry, has been conducting 
extensive research on CD-CAT for several years, and they have achieved satisfactory results 
(Chang & Wang, 2010).   
From achievement test to aptitude test. Quality education has called Chinese testing 
professionals to develop ability tests. The College Entrance Exam (CEE) is intended to be 
reformed by following the criteria of SAT. When aptitude tests as a hot topic is arising in China, 
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the research attention in the west has already moved away from criterion-referenced testing to 
authentic tests, however, a challenge faced by Chinese testing professionals remains on how to 
develop quality criterion-referenced testing. In addition, CEE actually has a lot more open-ended 
items than SAT or most standardized tests.  
From summative assessment to formative assessment. One challenge that testing 
professionals face is to develop formative assessments, also known as diagnostic assessments, 
which can help identify students’ strengths and weaknesses in their learning with the goal to help 
students improve. Although Chinese testing is still dominantly summative, some formative or 
diagnostic testing has been emerging, such as the Elementary School Students’ math diagnostic 
test developed by Tianjin Testing Agency with Jiangxi Normal University.     
New test development. In order to promote quality education, Chinese testing 
professionals face a challenge to develop new tests for accountability, for assessing aptitude and 
interest. Traditionally, the CEE test scores were used for accountability purposes. While 
inappropriate uses of the CEE for accountability have been officially realized and prevented, 
some places still use it to measure teaching performance, with results being used to promote or 
punish teachers and school administrators. Therefore, it is an urgent task that China should 
develop tests to effectively measure accountability.   
Challenges concerning social responsibilities. The above tasks and challenges are 
mainly related to operational testing and test administration, which concerns testing 
professionals’ technical roles. Yet, as argued by Messick (1989), testing professionals are also 
expected to take shared social responsibility to promote intended test uses and social 
consequences (or positive backwash in schools).  
The first social responsibility expectation testing professionals have is conducting post-
test data analysis and reporting to help schools and districts evaluate student learning and teacher 
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instruction. In order to perform this task, testing professionals must collect new data from 
schools in addition to the test data.     
Secondly, in order to facilitate appropriate test uses, testing professionals are expected to 
provide clear instructions regarding appropriate uses of a test, including cautions against 
inappropriate test use. As a further measure, they are also expected to provide training for 
schools, school districts, and/or stakeholders regarding how to properly interpret and use test 
data.   
As another aspect of this social responsibility, testing professionals are expected to 
respond to policies or an accountability system, with the purpose of helping policy-makers 
understand testing issues properly and making informed decisions.   
Lastly, it is also important for testing professionals to provide assessment literacy training 
to the public (parents). Parents are important to student learning and development, particularly 
for those in K-12 schools. Helping parents understand the limitations and weaknesses of testing 
is important for students. 
To accomplish these goals, testing professionals have to be clear that their targeted 
audiences are non-technical people; therefore, they are expected to be able to communicate 
technical terms and issues in an easy to understand manner. 
Summary of expected tasks for testing professionals. In summary, testing professionals 
in China face similar tasks as their peers in other countries. They are expected to take 
responsibility for meeting the evolving technical challenges in measuring student learning, 
development, and abilities, as well as the social responsibility for facilitating positive backwash. 
These two aspects of responsibility are not separate, but intertwined and taken together to serve 
the roles testing professionals are expected to serve. A more conscious and ethical testing 
professional can help produce better quality technical products, and higher technical quality tests 
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can help testing professionals serve their social responsibilities. Effect-driven testing is based on 
strong ethical consideration of facilitating positive backwash, and is integrated with scientific 
measurement theories and principles.    
Expected competencies of testing professionals. In order to fulfill the above roles and 
responsibilities, a broad range of knowledge, skills, and expertise in psychometrics, statistics, 
test development, research methods, and social context knowledge are expected.  
Categorization by Hubert. According to Hubert (2006), qualified psychometricians 
should have expertise in four areas including psychometrics, statistics (basic, intermediate, 
advanced, and mathematical), computation, and context of testing. He provided a detailed 
explanation for the first three categories, but had little explanation for the context of testing.   
I acknowledge Dr. Hubert’s contribution to the assessment literature by summarizing the 
list of quantitative competencies that are expected for qualified psychometricians. However, as a 
limitation, this list basically only covers the quantitative competencies (i.e., psychometrics, 
statistics, and computation). While Hubert (2006) listed the context of testing as one of the four 
critical competency areas expected for psychometricians to have, he left as the context under-
developed, with no specific explanation.   
Categorization by Sun. In order to address the limitations from Hubert (2006) and to gain 
a better understanding of the expected tasks and competencies for testing professionals, I 
conducted a job announcement analysis study in 2011 to explore the expected roles, tasks, and 
competencies of testing professionals across China and the U.S. 
Sun (2011) defined the competencies as a set of knowledge, skills, training, experience, 
and capabilities that is required to successfully perform the job tasks, and had the competencies 
divided into two major categories, Quantitative Competencies and Non-Quantitative 
Competencies, with four sub-categories for each major category.  
 
 
47 
 
Quantitative competencies.   This category includes a set of quantitative knowledge and 
skills, or training and experience with the outcome of gaining equivalent quantitative knowledge 
and skills.   
1. Psychometrics: principles of psychometrics including classical test theory (CTT) and 
item-response theory (IRT). Typical knowledge includes how reliability and validity 
are approached by CTT and IRT, test equating, differential item functioning (DIF), 
generalizability theory, computerized adaptive testing (CAT), cognitive diagnosis, 
test fairness, and bias.    
2. Statistics: the knowledge and skills in applied statistics, mathematical statistics, and 
multivariate analysis. Typical knowledge includes experimental research design, 
research methodologies, basic analytical procedures or statistical analyses, calculus-
based knowledge (i.e., probability, random variables, distribution functions, central 
limit theorem, maximum likelihood estimators, unbiased tests, etc.), factor analysis 
and structural equation modeling, matrix analysis, multidimensional scaling, biplot 
representations, discrimination, and classification.  
3. Computation: competencies in using common commercial software packages (i.e., 
SAS, SPSS, SYSTAT), standard psychometric software (i.e., BILOG, MULTILOG, 
PARSCALE, NOHARM, TESTFACT), spreadsheet and database applications (i.e., 
EXCEL, ACCESS), higher level programming languages (i.e., MATLAB, R), and 
graphics (i.e., Adobe Illustrator, LATEX).  
4. Other: any other quantitative-related competencies other than the above three sub-
categories (e.g., experimental research design, quasi-experimental research design, 
and research methods such as testing, survey, etc.)  
Non-quantitative competencies.  This category was defined as a set of knowledge, skills, 
and capabilities that usually can be obtained through training or experience in a non-quantitative 
field.   
1. Context of Testing: understanding of all phases of testing in specific social, cultural, 
and historical contexts. It can also include knowledge and background in a particular 
assessment system, testing policy, test-related content areas, general education 
background, and cognitive psychology.  
Knowledge and skills regarding non-experimental research design (i.e., mixed 
methods design, or ethnographic, case study, phenomenology, and grounded theory 
designs) or research methods (i.e., survey, interviews, observation, etc.) are also 
included in this subcategory.  Knowledge and skills in assessment and program 
evaluation were also included.   
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2. Communication-Interpersonal: skills required to interact with people, including 
ability to work effectively in a team and both oral and written language skills.   
3. Organizational-Management: typically including skills/ability in organizing 
documents, multi-tasking, dealing with stress, meeting deadlines, etc.    
4. Other: any other non-quantitative competencies except for the above three sub-
categories (e.g., case study design, mixed methods design, etc. and research methods, 
e.g., interviews, observations, etc.). 
Sun (2011) borrowed Hubert’s (2006) categorization and then further developed it by 
adding the non-quantitative category (with four subcategories), and adding one subcategory 
(other) under the quantitative category. Further, Hubert’s categorization is developed for 
psychometricians in the U.S., but Sun’s categorization is for testing professionals from both 
China and the U.S.  
I am going to adopt the job descriptions in Sun (2011) operationally in this study, because 
I believe it will offer me a richer view of what is going on in China. Specifically, the 
categorization of Sun (2011) intended to inform my survey construction as well as the interview 
data analysis.        
Professional development (PD) needs for Chinese testing professionals. Although the 
Chinese testing system has embarked on critical reforms, there are various challenges in this 
transition, which has called testing professionals to advance the testing system through their 
ongoing PD. I will firstly review the challenges (or PD needs) identified by the literature in 
establishing a scientific testing or assessment system in China, and then discuss the findings (i.e., 
identified areas for the PD needs of testing professionals in China) from the researcher’s two 
previous studies.   
Challenges in establishing a scientific Chinese testing system. The various challenges in 
establishing a scientific testing system in China are outlines in detail below. 
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To establish professional standards and scientific quality criteria. While the national, 
state, and local levels all emphasize a large-scale education test, no acknowledged professional 
large-scale, educational test-quality criteria exist so far. In the current situation when many states 
and cities are lacking qualified professional test construction and test evaluation teams, and are 
lacking the knowledge of scientific education and psychometrics, it would be a significant 
challenge to establish professional line quality criteria (Lei, 2007; Zhang, 1997). 
Many educational testing agencies do not have a strong understanding of the scientific 
attributes and implications of testing, so they have no clear direction for how to improve tests’ 
scientific attributes and test quality. The establishment of national, standardized, large-scale 
educational testing quality criteria can not only help state-level testing agencies learn the 
scientific attributes and applications of large-scale tests, but can also help establish a standard 
criterion for all state-level testing agencies to reference which can improve the scientificity and 
quality of their own-running large-scale educational tests. More importantly, the professional 
standard quality criteria can help the state-level educational recruiting and examination 
organizations answer and prevent the intervention and pressure from the educational 
administration (Lei, 2007). 
To issue a national testing law. A national testing law can be used to protect the social 
status and function of the various tests, to ensure their authority and accuracy, and to strengthen 
their legitimate use. In many developed countries, issuing a testing law has become a critical 
approach to promoting and regulating the operation of large-scale national tests. China began 
considering issuing an educational law at the end of 1980s. During the subsequent decades of 
educational reform and testing reform, China has established various educational testing policies 
and standards, but those testing policies and standards are not considered as important and 
systematic as a law. However, considering the practical situation of China’s large-scale testing 
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from a long-term view, only issuing a national educational testing law or establishing an 
educational testing administration agency (i.e., The National Educational Testing Academy) 
cannot meet the needs of current and future reform and development for various tests (Zhang, 
1997). 
After-test evaluation is under-emphasized. The current Chinese CEE is organized in a 
form of unified examination and province-based autonomous test-designing. Comparatively, 
state- and city-level testing organizations emphasize test construction a great deal, but under-
emphasize the after-test evaluation, or they are not equipped to develop the test evaluation. 
Therefore, state-level education recruiting and examination organizations should improve its 
education and psychometrics theory levels and establish their own test evaluation systems 
according to large-scale educational tests’ scientific attributes and implications, rather than the 
current state of reports being limited to the average score, standard deviation, answering rate, or, 
at best, including difficulty and discrimination data. The current level of after-test evaluation 
barely provides any essential help in improving tests’ scientific attributes and test quality (Lu, 
2008; Ying, 2002; Zhang, 1997; Zhao, 2002; Zhou & Lei, 2008). 
Speed up the construction of seven teams. According to current and future testing 
development needs, we need to have an all-around planning and instruction core comprised of 
seven teams, each responsible for one of the following areas: management, research, item 
construction, exam supervision, grading, recruitment/selection, and implementation/supervision 
(Lei, 2006, 2011; Zhang, 1997). In order to have an effective seven teams system, China needs to 
change the weak recruiting practices currently in place and examine agency management.  
The human factor is a critical aspect of developing effective teams and agencies. China, a 
nation with thousands of years of federalism, given the huge social change and instability in the 
legal, social, economic, and value systems, especially shouldn’t underestimate the human factor. 
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A large-scale national test has significant social impact and wide influence, and therefore needs 
quality people to maintain its normal operation and implement continuous improvements. 
Specialized staff means having personnel that can meet the requirements of large-scale testing; 
recruiting a specialized staff means finding candidates who have necessary political and 
professional qualities, and who stand on the forefront of modern testing theories and practices. 
Additionally, the seven teams should be able to work together as a cohesive unit, but also 
function independently, rather than the current sole management team in the recruiting and 
examination testing agencies (Zhang, 1997). 
 Test management. This team needs to expand from being experience-oriented to 
science-oriented, have reasonable team structure, keep high quality staff, use frequent 
evaluations, and place emphasis on organizational structure, professional training, 
new practices and emerging trends.  
 
 Test research. This team should emphasize multi-discipline and multi-layered 
research in order to have the test and research adapt to the practical needs of testing; 
emphasis should be on testing research agency structure and on attracting more 
experts, scholars, and testing professionals to devote themselves to and get involved 
in testing research, and thus form a full-time or part-time research team whose 
members have good theory background, and are capable of doing research and 
familiar with testing professions and problems. 
 
 Test construction. For this team, the emphasis should be on team quality, test quality, 
reasonable team structure, and relatively stable personnel. Test construction quality is 
directly relevant to test reliability, which is not only the measurement tool, but also a 
criterion for school education and a direction for test-takers’ efforts. 
 
 Test supervision. For this team, the emphasis should be on training, personnel 
stability, and working attitude. 
 
 Scoring. This team should emphasize good moral standards and specialized 
knowledge. With the development of new techniques, such as automated scoring and 
e-rater, testing professionals need to firstly improve their expertise in applying the 
new techniques into application, and secondly to strengthen the training for the 
scoring team.  
 
 Recruiting. This team should emphasize moral standards, use justice and fairness to 
follow applicable law and regulations, be familiar with recruiting and examination 
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work, and be familiar with professional knowledge about personnel selection and 
training. 
 
 Supervision and regulation implementation. This team should emphasize national 
supervision, auditing, examination discipline, public security, and propaganda, etc. in 
order to ensure that public, media, legal, and administrative supervision is 
implemented. 
The seven teams should form a united strength, collaborate with each other, be led by the 
national testing center and the government, exert its own responsibility and power, and make 
joint efforts to realize the goal of ensuring that the test is scientific, standardized, and regulated 
(Lei, 2006, 2011; Zhang, 1997). 
Researcher’s previous studies. In addition to the above mentioned comparative study on 
what testing professionals from China and the U.S. should know and be able to do through job 
announcement analysis, I conducted two other studies on Chinese testing professionals. Given a 
paucity of published literature on the PD of testing professionals, these three studies conducted 
by myself have an important role in framing this current study.  
Next I will describe the remaining two studies I undertook, with a focus on my major 
relevant findings and their implications for this current study.  
Sun (2009) as a survey study. The primary purpose of this previous study was to identify 
the professional development needs of the testing professionals in China based on a testing 
workshop held in China in December 2006, featuring seven speakers, including five from the 
U.S. and two from China. A self-designed survey questionnaire was distributed to all of the 132 
attending testing professionals (workshop participants from 14 provinces in China) and 78 
completed and turned in their questionnaires.  
Five identified areas of professional development (major findings): based on the survey 
data, I identified five major areas that Chinese testing professionals wished to have as a part of 
professional development: (1) test construction techniques and methods (n = 41); (2) test data 
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analysis, test evaluation, and the use of test information (n = 27); (3) general testing agency and 
management (n = 17); (4) measurement and its related theories (e.g., educational measurement, 
educational psychology; n = 13); and (5) testing research (n = 9).  
These findings indicate that testing professionals in China needed training in all cycles of 
scientific testing, which is generally consistent with the (non-empirical) literature. Additionally, 
a large proportion of participants expressed that they wished to learn how to apply western 
theories and knowledge into Chinese context.  
Reflections on Sun (2009): upon reflection on this research, I believe the findings also 
revealed some important emerging characteristics of the testing field development in China 
which I did not realize until after I completed the previous research and had a few extra years’ of 
graduate study. One reflection was that since measurement theories and their application to 
testing practice were reported to be one of the greatest needs, experience-based test construction 
is gradually replaced by theory-based test construction. Also, the interest in computerized 
adaptive testing, automated test assembly, item bank construction, and cognitive diagnostic 
theory implies new testing theories and technologies are introduced and/or implemented in the 
testing field in China. The social service role of testing professionals and organizations also 
appears to being growing in significance as testing professionals desired to learn how to 
maximize the use of test data in order to better serve stakeholders. Finally, the sense of 
strengthening test quality and evaluation is getting stronger as these values are frequently 
reported to be important PD needs. 
These emerging characteristics have particularly informed the expected roles of testing 
professionals in China, which I summarized in the earlier section.  
Limitations of the study and implications for my current study: Sun’s (2009) study has 
the following limitations: (1) the data were collected from a single workshop, so only testing 
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professionals interested in this particular area were involved in data collection; (2) a single 
method was used for data collection; (3) a lack of sufficient information regarding the testing 
field in China led to weak item design; and (4) data included participants from both testing 
agencies and non-testing agencies and did not consider participants’ current position, job 
responsibilities, or career goals. In this study, I addressed these aforementioned limitations by 
using a mixed methods design, with more careful planning of the study, including but not limited 
to sampling, instrument development, and data analysis.   
Pilot interview study in December 2011. I conducted a small-scale study in China in 
winter 2011–2012, by interviewing five testing professionals and testing experts from China, 
including three from state-level testing agencies (two testing professionals and one key-decision 
maker), one from the national testing center, and one from a university. The primary purpose for 
this study was to preliminarily investigate Chinese testing professionals’ understanding of their 
roles in facilitating intended test use and consequences or positive backwash to support quality 
education.  
Roles of testing professionals in facilitating positive backwash for quality education: the 
findings seem to indicate that some testing professionals in China largely see themselves as 
psychometricians, thus not responsible for facilitating test use and consequences. This is 
evidenced in a quote from a testing professional in a local testing agency: “We are in the field of 
psychometrics. Test use and consequences is an issue for people in education.”   
However, the findings also indicate that key-decision makers in a testing agency or some 
university professors could have a better understanding of this issue. Both the testing key-
decision maker and the testing professor I interviewed clearly expressed that test use and 
consequences is an important part of testing. As commented by this key-decision maker, “The 
CEE reform has considered well test use and consequences…The test development department 
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value the score interpretation, and the test administration department is also encouraged to 
consult with test development department for score interpretation when they are not clear.”    
 The two other testing professionals did not address my question explicitly. Based on the 
testing activities they described, I felt that facilitating positive test uses and consequences seems 
to be a collective responsibility for the testing agency (or for testing professionals as a whole), 
but not necessarily for individual testing professionals.    
Strong influence of the National 2010-2020 Education Development Plan (i.e., the 
Blueprint): this pilot interview study tells me that the province-level testing agencies are still 
under control by the central government to a large extent. For one thing, it seems all testing 
professionals (no matter in testing agencies or in universities) have to study the Blueprint, in 
order to deeply understand and internalize the spirit of its curriculum reform, test development, 
and administration. 
During my interview, I frequently heard testing professionals express, “why do we have 
to spend so much time studying this Blueprint?” The time and energy put by testing 
professionals on the Blueprint seems to indicate that facilitating test use and consequences is an 
expected responsibility for testing professionals from the central government. Although 
historically the double purpose of the NCEE for college freshmen selection and guiding K-12 
education has been highly emphasized, testing professionals did not seem to have a clear sense of 
their social responsibilities. I think this responsibility does exist strongly in Chinese testing field, 
but it is demonstrated more in a collective way, or is understood for upper-level key-decision 
makers, but not emphasized for ordinary testing professionals.  
Testing culture: given the social-political system in China, I sensed a feeling of 
powerlessness as an individual testing professional in China. Three out of the five testing 
professionals expressed their strong disagreement with some testing policies mandated from 
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upper-level authorities, but they felt helpless to make any changes. As one testing development 
manager commented on the value of High School Proficiency Test (HSPT): 
HSPT should be used as a criterion for college freshman selection. It is a waste for 
universities to develop another performance test for early screening. While HSPT is 
indeed easy compared to CEE, less than 10% of the test-takers can get straight As for all 
subjects. HSPT should be a good choice for universities to use for screening talented 
students. They already have both HSPT and CEE for performance tests. Why should they 
bother to develop their own screening test? They should save the resources to do more 
interviews, etc. which should be more meaningful for college freshman selection.     
Professional development & implications for this proposed study: while PD was not a  
major focus of the pilot interview study, the findings indicates that testing professionals in China 
are still in great demand on learning from the west and meanwhile face the challenge of adapting 
these learnings into Chinese context.  
As a major finding from the pilot interview study, some ordinary testing professionals do 
not seem to be aware of the role they are expected to play, which is understood by key-decision 
makers and external testing experts (e.g., university professors). Given this finding, I proposed to 
have two groups of participants in my study. Specifically, I surveyed testing professionals for 
their PD needs, and then invited key-decision makers or researchers to discuss the meaning of 
these needs in relation to a better Chinese testing system.   
Meanwhile, this pilot interview reveals that in this education and test reform era in China, 
the understanding of testing professionals’ roles, tasks, and responsibilities remains unclear, 
ambiguous, and diverse across and within testing professionals and testing experts. This has 
encouraged me to adopt a mixed methods approach to gain a better understanding of what I 
intend to explore, that is, the professional development issue.     
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Chapter Summary  
This chapter presents relevant findings in my literature review. It comprises three 
sections including the testing system China, test quality with a focus on validity and backwash, 
and the PD of testing professionals in China. The first section provides an overview of the social 
background for this study, while the second section offers a theoretical framework that has 
informed this current study, and finally the third section covers the little available literature on 
the PD of testing professionals, including three studies conducted by myself.  
The literature related to the competencies or PD of testing professionals indicates that 
testing professionals in contemporary China need ongoing PD in various areas. This is consistent 
with the current assessment literature in China (Lei, 2006, 2011; Sun, 2009; Zhang, 1997), which 
indicated that Chinese testing agencies need PD almost in every area of scientific testing (e.g., 
criterion-referenced testing, item bank, computerized adaptive testing, psychometrics, etc.).  
However, I found that the reported PD needs in current assessment literature appear to be 
focused on technical issues or hardware, lack of inquiry with systematic and empirical data, with 
little attention paid to the in-depth reasons behind the PD or their meaning for a better testing 
system, let alone attending to validity and backwash theories.  
Further, as another finding from the literature, since the unified concept of validity was 
introduced into China in 1990s, a number of scholars tried to apply it particularly in English 
language testing. However, most studies seem to address only one or a few aspects of validity 
but not integrate both the technical and non-technical (socio-political) components. In addition, 
these studies mainly focused their participants on test-takers (or students) and teachers, with little 
or no engagement with testing professionals who develop and interpret the test, let alone a 
discussion on their roles and responsibilities for facilitating intended test uses and consequences 
(or positive backwash).  
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In summary, the reported PD needs from the literature do not seem to satisfy my research 
interest in the roles, responsibilities, and competencies of testing professionals in facilitating 
quality education and positive backwash. These discrepancies aforementioned are what I intend 
to address in this study. Methodologically, the two previous studies I conducted on testing 
professionals in China (Sun, 2009, 2011) have revealed the complexities of the construct I am 
investigating, and thus support my decision to use a mixed methods approach in the next phases 
of my research.  
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Chapter III 
Methodology 
This chapter presents the main design of my study. It has four major sections: (1) 
justification of the use of mixed methods, (2) conceptual ideas of mixed methods approach, (3) 
participants, and (4) instrumentation and implementation. The conceptual framework developed 
by Greene, Caracelli, and Graham (1989) was applied, with a focus on mixed methods stance, 
purposes and their associated design. 
Justification of the Use of Mixed Methods 
Review of the research purposes and questions. The primary purpose of this study is 
twofold: (1) to assess the perceived PD needs the testing professionals in China have, and the 
reasons behind them, and (2) to analyze and critique how PD needs can contribute to a better 
testing system in China. It poses three main questions that revolve around the framing question: 
What are the perceived PD needs of testing professionals in Chinese province-level testing 
agencies in 2012? The specific questions are: 
Q1.  What are the salient or critical PD needs of testing professionals in state-level 
testing agencies in China?  
Q2.  For what reasons do the testing professionals in state-level testing agencies in 
China have these PD needs (i.e., based on what considerations and for what 
purposes)? 
Q3.  In what important ways do these PD needs represent critical contributions to a 
better testing system in China (particularly through ongoing improvement of test 
quality and the facilitation of positive backwash)? 
Methodological challenges for this study. In planning a study to address the above 
research questions, I faced several challenges. First, although some literature, both in China and 
worldwide, has suggested certain criteria for being a qualified psychometrician, no clear or 
published national- or state-level standards exist in China that can be used to measure the 
qualifications of testing professionals. Second, based on the results of Sun (2009), province-level 
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testing professionals are not a homogeneous group, but represent diverse groups with different 
education backgrounds (i.e., some hold advanced degrees in measurement or related fields, but 
many others have degrees in areas unrelated to measurement), professional backgrounds and 
skills, stages of development, and career goals. Further, even though quality education reform 
and scientific testing system reform have been advocated for several decades in China, test-
oriented education is still a dominant educational style in many areas, and experience-based test 
construction is still prevalent. As a consequence, there could be a large gap between what it 
should be and what it is. This social context brought ambiguous or conflicting notions 
concerning the qualification criteria for testing professionals. For instance, testing professionals 
might claim that testing research should serve a priority in testing practice, since they believe 
that many testing decisions should be informed by the results of testing research. However, that 
may not be the case in reality, i.e., testing research could be far less important than testing 
development. This could be related to certain testing system reasons, for example, testing 
organizations in China are still heavily controlled by the government and they lack autonomy to 
make independent decisions.     
In summary, the unclear qualification standards, together with the great diversity among 
province-level testing professionals, and complicated social and political system, required the 
use of instruments and methodologies that would be appropriate for and relevant to the entire 
spectrum of professionals. Because of the complexity of the program, no single research method 
would be appropriate. The task was therefore to use a combination of methods that would be 
creative enough to meet all these challenges. 
Mixed Methods Approach 
Stance. In this study, I took what Greene and Caracelli (2003) refer to as the “dialectic 
position”, which guided the whole process of my mixed methods approach, including design, 
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analysis, and interpretation. In this stance, differences of methods that are “linked to different 
philosophical traditions, such as post-positivism and interpretivism” (Greene et al., 2001, p.28) 
are valued. In my opinion, it is important to recognize the valuable contributions of all the 
paradigms represented within and outside the testing agency to “invite the juxtaposition of 
opposed ideas, [and] to interact with the tensions evoked” (Greene & Caracelli, 2003, p. 97). In 
other words, I believe that “open conversation” among different groups of participants can 
promote a better understanding of the complex social phenomenon (i.e., PD of testing 
professionals in China) in this study. I purposefully invited “open conversation” by including 
three different groups of participants (a mixing of insiders and outsiders, as well as testing 
scientists, authorities, and scholars), particularly in Phase II interviews.      
This stance reflects the way I view the world, that is to say, who I am as a researcher. In 
this study two different traditions were used: post-positivism and interpretivism. I intentionally 
integrated the two different thought processes and assumptions on what is important to know 
about the construct I intended to study (i.e., PD of testing professionals in China) throughout the 
study including the planning stage, data collection stage, and data analysis and reporting. I see 
data collected by pre-determined standardized survey methods as different from data collected by 
semi-structured interviews. I believe each method has advantages and disadvantages, and the 
integration of different methods can help achieve a better understanding of the research topic. 
Purposes. This study used mixed methods primarily to achieve the benefits of 
complementarity, where methods were mixed to seek broader, deeper, and more comprehensive 
social understandings of complex phenomena (Greene, 2007).   
In this study, the different methods were chosen based on their respective fit for studying 
the different aspects of the phenomena in question. Surveys were selected to assess the testing 
professionals’ PD needs because surveying a large number of testing professionals could provide 
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me a relatively comprehensive picture of their PD needs. Interviews with selected testing 
professionals (survey participants), key-decision makers within the testing agency, and testing 
experts (e.g., experts or scholars from academic settings, research institutes, or other testing 
agencies) were used to understand the meaning of these PD needs in relation to a better Chinese 
testing system, which is difficult to capture by survey. The use of mixed methods in this study 
enabled me to capture the richness and diversity of the construct (PD needs) and to provide 
different types of perspectives and knowledge on the research questions in a way that no single 
method could accomplish. 
Design. An integrated mixed methods design was adopted for this study. I believed that a 
better understanding of the overall purposes and the research questions in my study required the 
interaction or integration taking place not only in interpretation, but also in data collection and 
analysis, which “constitutes the very heart of integrative mixed methods inquiry” (Greene, 2007, 
p. 125). According to Caracelli and Greene (1997), integrated designs have the potential to 
produce more insightful, even dialectically transformed, understanding of social phenomena by 
integrating the differences of disparate paradigms. In this sense, integrated designs are closely 
related to the dialectic stance.  
Overall, an integrated blending mixed methods design (Greene, 2007) was applied in this 
study. In this design, the methods were implemented concurrently and were of equal weight, for 
the purpose of complementarity. In other words, the results of one method were used to 
complement the results of another. In this study, the results of the survey were used to 
complement the results of the interviews. Each method is planned to have equal weight in this 
study. 
Analysis framework. This study used the seven stages of mixed methods data analysis 
processes summarized by Onwuegbuzie and Teddlie (2003). I used this framework not only 
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because it offers a rather comprehensive mixed methods data analysis process, but also it 
emphasizes the intentional interaction of the quantitative and qualitative data during the data 
analysis process, which I believe is aligned with the integrated mixed methods designs (Caracelli 
& Greene, 1997) and the mixed methods purpose of complementarity. Although the seven stages 
are sequential to some extent, as Onwuegbuzie and Teddlie (2003) indicated, researchers can 
conduct only certain stages of analysis based on their actual research purposes and the limitations 
of the collected data.  
In my study, I conducted five stages of data analysis including data reduction, data 
display, data transformation, data comparison, and data integration (Onwuegbuzie & Teddlie, 
2003). Data correlation was excluded from my analysis because I did not think it fit my research. 
According to Greene et al. (1989), data correlation is appropriate for triangulation while the main 
aim of my study was for complementarity. 
Human Subject Review Procedure 
My research was reviewed and approved by the UIUC IRB in December 2011 before I 
conducted the pilot study. Based on the pilot study results, I submitted a modification to the UIUC IRB 
before my main study, and received an approval in August 2012 (see Appendix F), pending approval of 
the testing organization in China where I planned to conduct data collection. 
Upon my arrival at the location where I intended to conduct my study, I contacted the 
personnel from the testing organization where I had received oral approval ahead of time. I met 
them at their organization and officially invited them to participate in my study by providing 
them a brief description of the purpose of my research and the IRB approval letter including the 
consent letters for a survey and interviews (see Appendix G and H respectively), and requested 
an approval letter for their official agreement for participation. The approval letter from the 
testing organization was sent to the UIUC IRB office prior to my data collection.  
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Participants 
Given the purpose of this study and the research questions, three different groups were 
selected to participate in this study: (a) testing professionals from a state-level testing agency, (b) 
key-decision makers (or administrators/authorities) within the testing agency, and (c) external 
test experts from outside the studied testing agency (e.g., experts or scholars from universities, 
research institutes, national testing center, and/or other testing agencies).   
Testing professionals (mainly for the survey).   
Population and sampling. Given the purpose of this study and the research questions, the 
population chosen for this study was testing professionals in the 16 province-level testing 
agencies that have implemented the new testing design policy. A combination of purposeful and 
convenience sampling techniques was used to select samples to study. Based on the assumption 
that testing professionals as a whole have similar needs if the provinces or areas have similar 
economic and educational levels, are located in similar geographic regions, and implemented the 
new policy at similar times, the 16 provinces and corresponding testing agencies were divided 
into three categories (see Table 3): (A) high- level of testing sophistication, (B) medium-level of 
testing sophistication, and (C) low-level of testing sophistication.  
Table 3 
Characteristics of State-Level Testing Agencies in China   
Category Province/ 
Area 
Year the new policy 
was implemented 
Economic & 
Educational Level 
Geographic 
Region 
A Shanghai 1988 High South 
Beijing 2002 High North 
B 12 provinces 2003-2007 Medium to High Varies 
C Sichuan 
Shan(3)xi 
2007 
2007 
Medium 
Medium 
South 
North 
Note: The 12 provinces include Tianjin, Liaoning, Jiangsu, Fujian, Hubei, Hunan, Guangdong, Chongqing, 
Shandong, Anhui, and Jiangxi. 
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Descriptions of the state-level testing agency for this study. In this study, I chose to 
focus on one testing agency at a high level of testing sophistication as one of the earliest to 
implement the new testing design policy, located at an economically and culturally developed 
area in the country, with relatively advanced economic and educational systems. 
I assumed that testing agencies in more developed areas tend to have more advantages in 
attracting competitive testing professionals or training their staff to be highly qualified. Further, I 
believed that testing agencies with a longer history of implementing and practicing the new 
testing policy are more likely to have a greater level of sophistication in organizing a testing 
agency that includes PD for their staff. Such a testing agency could serve as an example for other 
states because of its greater level of sophistication in test development, test administration, and 
the running of a testing agency. 
Justification of the selected testing agency. It may seem logical that a testing agency at a 
low level of testing sophistication should be a better fit for my research topic, because it implies 
such a testing agency should need more PD. I agreed with this perspective at the early planning 
stage; however, based on my pilot interview study conducted in December 2011, I changed my 
mind for three reasons: (1) my research purpose and questions require that my participants have 
a good understanding of the future development trend of the testing system in China; (2) testing 
agencies at low sophistication level are less likely to support my study (i.e., they may feel they 
will ‘lose face’ to share what they have with me); and (3) all testing professionals need PD, even 
those working at a high level of sophistication.  
Purposeful sampling helped me decide to study one testing agency with a high level of 
testing sophistication, and convenience sampling helped me choose my location for study. I 
acknowledged that a single testing agency is unlikely to be a strong representation of others, and 
my first criterion for sample selection was to maximize what I could learn (Stake, 1995). 
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Types of ordinary testing professionals. Ordinary testing professionals in province-level 
testing agencies in China can be divided into two types: (1) test developers, test analysts and test 
researchers; and (2) test administrators. The major job responsibilities of test developers are to 
design and develop tests (e.g., write test specifications or development plans, recruit, train and 
organize test item writers to develop tests, review items, etc.), as well as to apply psychometrics 
into testing practices (e.g., control test quality and ensure test validity, reliability, and fairness). 
Test analysts are those who conduct test result statistical analysis, score reporting, and test 
quality or test program evaluation. The major focus of test researchers is to study how 
measurement theories or new techniques can be applied in practice in test development and 
analysis, and improve test quality, analysis, and reporting skills. I have classified test developers, 
test analysts and researchers as testing scientists because the job responsibilities of the three 
require a high level of knowledge and skill in measurement, psychometrics or statistics. For test 
administrators, the major responsibilities are to administer the developed tests within their 
province, or conduct tasks which usually require a low level of knowledge and skill in 
measurement, psychometrics or statistics.  
Not all staff from a selected testing agency was proposed to participate in the study; 
participants were limited to those that conduct the first category of job tasks (i.e., test developers, 
test analysts, or test researchers). A total of 37 testing professionals completed the survey. 
After the survey data collection was completed, testing professionals were recruited on a 
voluntary basis to participate in interviews. The selection criterion of interviewees from the 
volunteers is to maximize what I can learn through interviews. As a result, four testing 
professionals were interviewed.      
Key-decision makers and testing experts (for interviews). This group of participants 
included key-decision makers (or administrators) within the state-level testing agency that was 
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being studied and testing experts who possess relevant experience or are scholars from 
universities, research institutes, the national testing center, and/or other testing agencies.  
The general criteria to select this group of participants were they have a good 
understanding of both measurement and the Chinese educational testing system, and thus would 
understand my research topic, i.e., emerging roles of testing professionals, implications of the 
ten-year national educational development plan (i.e., the Blueprint) for testing agencies, and the 
future development trend of the Chinese testing system.  
Rationale to include this group of participants. Based on my pilot interviewing in 
December 2011, I found that regular state-level testing professionals might not well understand 
the future development of the Chinese testing field or testing system. However, key-decision 
makers within state-level testing agencies and university professors tended to have a better 
understanding of this issue.  
 Further, by reading journal articles for my literature review, I found that testing experts 
from certain well-developed testing agencies seemed to have good knowledge regarding the 
future development trend of Chinese educational testing.  
Purposeful sampling and convenience sampling. A convenience sample was used for 
this study. Selection was made because participants were known to me or recommended by 
others known to me. Specifically, I used personal networking resources to recruit initial 
participants in China. Snowball samplings were used to find other participants.  
As a result, four key-decision makers or administrators within the testing agency and 
three external testing experts from universities, research institutes or other testing organizations 
were interviewed. 
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Instrumentation and Implementation 
Two instruments, a survey and a semi-structured interview protocol, were used to gather 
data in a two-phase process to answer the three research questions.  
Table 4 
Design Phases, Research Questions, Instruments, Participants, and Data Analysis Techniques 
Design 
Phases Research Questions Instruments 
 
Participants Analysis Techniques 
Phase I Q1. What are the salient or  
critical PD needs of testing  
professionals in state-level  
testing agencies in China? 
Survey  
 
 Testing 
professionals 
 Descriptive analysis 
 Correlations analysis 
 Outlier analysis 
 Theme analysis  
 EXCEL, SPSS 
Phase 
II 
 
 
Q2. For what reasons do the  
testing professionals in state- 
level testing agencies in China  
have these PD needs (i.e.,  
based on what considerations  
and for what purposes)? 
 
Interviews   Selected 
testing 
professionals 
 Key-decision 
makers  
 Testing 
experts 
 
 Theme analysis 
 
Q3. In what important ways do 
these PD needs represent 
critical contributions to a 
better testing system in China 
(particularly through ongoing 
improvement of test quality 
and the facilitation of positive 
backwash)? 
Interviews   Selected 
testing 
professionals 
 Key-decision 
makers 
 Testing 
experts 
 Theme analysis 
 
In Phase I, objective data was obtained from testing professionals to identify their PD 
needs. This was done by survey to test the desired state or “what should be”, and to examine the 
current state or “what is”. Initial data analysis was conducted and the results were used to inform 
the interviewee selection in Phase II. In Phase II, semi-structured interview protocols were 
developed to gather data about reasons for the PD needs as well as the meaning of these PD 
needs in relation to a better testing system and quality education. In Phase II, data regarding what 
PD needs that testing professionals have was also collected by interviews, but the major purpose 
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for interviews intended to make sense of the PD needs. The results of surveys and interviews 
were used to complement each other to achieve a better understanding of the construct—the PD 
needs from different angles. Table 4 outlines the research questions and the instruments and 
analysis strategies for each phase. 
Survey (Phase I).  
Survey description. Informed by both of my pilot studies (e.g., job announcement 
analysis, pilot interviewing in December 2011) and the literature review, a participant survey 
(see Appendix A) was constructed to gather testing professionals self-reported PD needs. This 
survey is composed of two parts: (1) part one comprises a list of competency statements, and 
each participant was asked to rate their current level of competency as well as the importance or 
value of each competency for their current and future careers; (2) part two is intended to collect 
information regarding participants’ demographic information, current job, and future career 
development.        
Close-ended survey items (survey part one). Double-scaled items, regarded as a better 
and more preferable format for needs assessment (NA), were used for close-ended questions 
(Lee, Altschuld & White, 2007), where one scale is to test the desired state (i.e., value or 
importance of each listed competency for current or future career), and the other scale is for the 
current state (i.e., current level of expertise in each listed competency). By comparing and 
synthesizing the data collected by the two scales, testing professionals self-reported PD needs 
(i.e., if participants reported they had low scales in certain competency, but believed this 
competency was very important in their career, then it indicates a PD need in this competency) 
were identified. Given that double-scaled forms are more complex and could lead to difficulties 
in data collection and analysis (Altschuld & Witkin, 2000; Lee, 2005), care is required in 
choosing the techniques used for data collection and analysis.  
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Open-ended survey questions. Suggested by the three-phase NA model (Altschuld, 2010), 
a few open-ended questions were also included in the survey to explore what additional areas, if 
any, were needed for their PD; for example, at the end of part one of the survey, I asked 
participants to list any other competency statements they perceived as important for their current 
or future career. In addition, in part two, I asked participants to share the most important PD 
areas they wished to have for their current position and future careers. In part two, participant 
demographics were also investigated, including educational background, current job description, 
and future career goals, which could be very helpful for the researcher and readers to understand 
the reported PD needs.  
Data analysis. For the data collected by close-ended items, descriptive analysis was used 
to provide basic information regarding participants’ demographics as well as their reported 
needs. Multiple ways were used to analyze the close-ended items, including correlation analysis 
(reported level of importance versus level of expertise), outlier analysis, etc.  
For the data collected by open-ended items, theme analysis was conducted, and narrative 
descriptions of major themes of participants’ additional PD needs were produced. The results 
from both close-ended questions and open-ended questions were synthesized at the end of Phase 
I to generate a more complete understanding of the testing professionals’ self-reported PD needs.  
In summary, the first phase of the study was confirmatory. It was confirmatory because 
the survey was used to test the results (i.e., needs) drawn from literature and my previous studies. 
The survey findings of Phase I were used to complement the interview findings of Phase II, for 
the purpose of complementarity.   
Interviews (Phase II). When possible, Phase II used the data and findings from the 
survey to help select interviewees. For the purpose of complementarity, this phase was 
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exploratory and used the interviews to make sense of the given reasons for testing professionals’ 
PD needs, and what meaning those needs have in relation to a better Chinese testing system.  
Interview protocols. Semi-structured interview protocols were developed for the 
interviews to prompt interviewees and ensure that the study questions were covered (see 
Appendix B for an interview guide). The interviews included three groups of selected 
interviewees, from whom data were collected to address research questions two (reasons for PD 
needs) and three (the meaning of PD needs in relation to a better testing system). For all three 
groups of interviewees, I also sought information regarding their perspectives on the PD needs 
for themselves and/or for testing professionals in general, as well as the influence of the mid- to 
long-term national development plan (the Blueprint) on educational testing agencies or testing 
professionals.  
Data analysis. For each interview, a summary based on the collected data was produced. 
Because these summaries were qualitative in nature, they were used to glean major themes from 
interviewees’ perceptions of their PD needs, reasons behind the needs, and, more importantly, 
their perceptions of the meaning of these PD needs in relation to a better Chinese testing system. 
Specifically, for each of the three groups of interviewees, I conducted theme analysis according 
to the following steps (Braun & Clarke, 2006).   
a. Preliminary codes: After each interview was transcribed into written form in Chinese 
(the language used for all interviews), I read and reread the transcription to become 
familiar with what the data entailed, paying specific attention to patterns that 
occurred. Followed by this, a summary based on the collected data was produced in 
English for each interview, and preliminary codes were made on the data 
transcription sheets.   
b. Initial comprehensive codes: Initial comprehensive codes regarding how the data 
answered each research question were generated. This happened through data 
reduction, which created categories for more efficient analysis.  
c. Overarching themes: The codes were combined into overarching themes that I 
believe could best depict the data for further analysis. Thoughts were given regarding 
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what each theme meant, how the codes were interpreted and combined to form 
themes, as well as what was missing from the analysis. 
d. Analysis of the themes: Initial analysis of the themes was conducted by looking at 
how the themes supported the data and the theoretical perspective (i.e., qualification 
classification) indicated in the literature review chapter. When the analysis seemed 
incomplete, I went back to the data to find what was missing.  
This step was repeated until I ensured that the identified themes were patterned to 
capture an accurate story about the data. Further theme analysis was conducted by 
defining what each theme was, which aspects of data were being captured, and what 
was interesting about the themes. 
e. Reporting the themes: In writing the report, decisions were made regarding which 
particular themes were more useful for making contributions and understanding what 
was occurring within the data set. A thick description of the results was sought in 
reporting the themes. 
By following these steps, I believe the reported themes captured what the interview data 
entailed relevant to the research questions in this study. The above theme analysis approach was 
utilized for each of the three different groups of interviewees. I hope that the perspectives from 
different groups can complement each other with each offering a different lens, thus helping my 
readers gain a better understanding of the various aspects of the PD needs of testing 
professionals in China.  
Data quality. According to Teddlie and Tashakkori (2003), there are two aspects of 
inference quality: one is design quality which is concerned with methodological rigor, and the 
other is interpretive rigor which refers to the accuracy or authenticity of inferences or 
interpretations. 
 Warranting the design quality. To warrant the design quality (or the quality of methods), 
I followed the suggestion by Greene (2007) by adhering to the “quality criteria and procedures of 
the tradition in which the method is being implemented” (p.166). In this study, survey and 
interviews were used for data collection.  
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To ensure the quality of survey data, a minimum of two things were considered: 
maximizing participants’ comprehension, and improving authenticity of data. First, to maximize 
participants’ comprehension, the questionnaire was pilot-tested twice to address its content 
validity (i.e., testing experts reviewed the questions and provided feedback) and face validity 
(i.e., content experts read the instrument). For the first time, four doctoral peer students and a 
few professors in measurement, assessment, and evaluation reviewed my survey before I went to 
China. For the second time, I had the survey questionnaire piloted with one well recognized 
testing professional in China before the actual implementation. Second, to improve the 
authenticity of data, I helped participants understand that the data is absolutely anonymous (e.g., 
the survey was distributed online via the listserv from the testing agency, and no one could track 
who answered which survey), and their identity will be fully protected.  
To ensure the quality of the interview data, a minimum of four things were considered: 
appropriate balance of interview participants, interviewing skills, following own commitments, 
and reporting findings in thick and rich descriptions. First, while convenience sampling was used 
to select all three groups of interviewees, I tried to maximize the use of purposeful sampling. For 
instance, one group of interviewees were selected from testing professionals who expressed their 
interests on a voluntary basis, and a final selection was made based on the survey findings to 
maximize what I could learn (i.e., by looking at their survey responses and consulting my contact 
to gather further information on the potential interviewees, I was able to consider who was 
mostly likely to understand my research and address my interview questions well). Second, I 
acknowledged that the interview design and actual interviewing skills are critical factors that 
could affect interview data quality. Before the actual interviewing, I tried to further improve my 
interviewing skills (e.g., being a good listener, asking in-depth probing questions, complimenting 
others, facilitating engaging conversations, etc.) by consulting with experts and reading relevant 
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books. Further, I followed the commitment I made during interviews (which was stated in 
Chapter One), that is, I positioned myself as a learner to listen to what my participants said, to 
observe what they did, and to ask what they thought. Lastly, to provide thick and rich 
descriptions, I tried to cover all relevant topics and to probe for in-depth responses during the 
interviews. Nine out of the 12 interviews were recorded and transcribed; while the remaining 
three were not recorded due to sensitivity reasons, I tried to take thorough notes and to write 
down supplementary information within two days after the interviews (given that many 
interviews were conducted in a row with little break, it was not possible to write down 
supplementary information immediately after the interviews). Additionally, I have provided 
sufficient details with quotations to take my readers into the context being described.  
 Warranting the interpretive rigor. To warrant the interpretive rigor (or the quality of the 
inferences), Greene (2007) suggested to include “criteria or stances from different 
methodological traditions” (p.167), and adopt a multiplistic stance which “attends to the nature 
and extent of the better understanding that is achieved with this mixed methods design” (p.167). 
This study focused on the explicit and systematic use of the mixed methods design. To address 
the explicitness, I clearly described the paradigmatic stance (a dialectic view) that guided the 
methodological decisions on various design aspects (i.e., purposes of mixing, participant 
selection, data collection and analysis strategies, etc.). For the systematic use of the mixed 
methods design, I created a summary table (Table 4) to illustrate a link among each research 
question, methods (or instruments), participants, and data analysis techniques. Depending on the 
requirements of each research question, I used different data analyses strategies guided by the 
literature on mixed methods, and provided clear exposition of the methods of data collection and 
analysis.           
  
 
 
75 
 
Chapter IV 
Findings 
This chapter presents the major findings of my study. The findings are organized in a way 
to address my three research questions.   
Research Question 1: What Are the Salient or Critical Professional Development (PD) 
Needs of Testing Professionals in Province-Level Testing Organizations in China? 
A total of 37 testing professionals submitted the survey with a response rate of 77.0%. 
The survey findings are based on the 37 respondents who at least partially completed the survey.   
Demographics of survey respondents.  
Gender. Table 5 shows that out of the 37 respondents, 26 (70.3%) reported to be males 
and 11 (29.7%) identified as females.1  
Table 5 
Breakdown of the Educational Degree of Survey Participants  
Degree Frequency Percent 
PhD 10 27.0% 
Master 18 48.7% 
Bachelor 6 16.2% 
Below Bachelor 2 5.4% 
Missing 1 2.7% 
Total 37 100.0% 
Education degree. As indicated in Table 5, the majority of respondents earned either a 
master’s degree (n = 18, 48.7%) or a PhD (n = 10, 27.0%). As indicated in elsewhere in the 
survey, among the 18 respondents who reported having a master’s degree, four indicated they 
were pursuing a second master degree, two were pursuing a PhD in the measurement, 
psychometrics, or evaluation related area, and the remaining were pursuing a MBA. 
                                                          
1 Note. For identity protection purpose, ‘he’ was used for both male and female interviewees in this chapter; ‘he’ was randomly 
picked to use here without any intention of gender discrimination.  
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Major. As indicated in Table 6, over half (n = 20, 54.1%) of the respondents did not 
report a major. This missing data is likely because participants were concerned that majors could 
be an identifying factor, given that the survey was administered in a relatively small testing 
organization. Among the 17 provided responses, the most frequently reported majors were 
subject area (i.e., math, Chinese, history, etc., n = 6) and measurement, psychometrics, 
quantitative psychology, statistics, or educational psychology (n = 5). 
Table 6 
Breakdown of the Major of Survey Participants 
Major Frequency Percent 
Subject area 6 16.2% 
Educational measurement 1 2.7% 
Educational psychology 1 2.7% 
Psychometrics or quant 
psychology 
2 5.4% 
Statistics 1 2.7% 
Computational mathematics 1 2.7% 
Computer / Technology 1 2.7% 
Geographical informational 
system (GIS) 
1 2.7% 
Architecture 1 2.7% 
Law 1 2.7% 
Other 1 2.7% 
Missing 20 54.1% 
Total 37 100.0% 
 
Position. The three major positions at ABC Testing Organization are technical position, 
management position, and clerk. Table 7 shows that among the 37 respondents, the majority 
were employed in a technical position (n = 27, 73.0%). Among the remaining 10 respondents, six 
were in a management position. 
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Table 7 
Breakdown of the Position of Survey Participants 
Position Frequency Percent 
Technical 27 73.0% 
Management 6 16.2% 
Clerk 2 5.4% 
Technical with management 1 2.7% 
Missing 1 2.7% 
Total 37 100.0% 
Department. The survey participants were purposefully selected from two major 
departments: the test development department, and the research department. Besides the two 
major departments, my contacts from the testing organization also recommended several testing 
professionals from other departments within the organization that conduct relevant job tasks to 
my study. In addition, the survey was also sent to a few testing professionals from other testing 
organizations who were personally known to my contacts. Table 8 shows that among the 37 
respondents, the majority (n = 30, 81.1%) were from the test development department, and four 
(n = 4, 10.8%) from the research department.  
Table 8  
Breakdown of the Department Information of Survey Participants 
Department Frequency Percent 
Test development 30 81.1% 
Research & development (RAD) 4 10.8% 
Comprehensive administration 1 2.7% 
Test administration & student 
recruitment 
1 2.7% 
Other 1 2.7% 
Total 37 100% 
 
 Preferred working setting. As shown in Table 9, a total of 30 out of the 37 respondents 
reported their preferred future working setting (i.e., in the next five years). Specifically, the 
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majority preferred to work in a province-level testing organization (n = 21, 70.0%), and five 
preferred to work in the national testing organization (n = 5, 16.7%). 
Table 9 
Breakdown of the Preferred Working Setting for Survey Participants 
Preferred Working Setting Frequency Percent 
Province-level testing organization 21 70.0% 
National testing center 5 16.7% 
University, or educational/research institute 3 10.0% 
Assessment organization 1 3.3% 
Total 30 100.0% 
Time period to get the highest degree. Table 10 shows that among those 34 respondents 
to this item, the majority received their highest degree in the year of 2000 or after (n = 21 + 5 = 
26; 56.8% + 13.5% = 70.3%).  
Table 10 
Breakdown of the Time Period of Receiving the Highest Degree for Survey Participants 
Time Period of Receiving 
the Highest Degree 
Frequency Percent 
1980-1989 3 8.1% 
1990-1999 5 13.5% 
2000-2009 21 56.8% 
2010-2012 5 13.5% 
Missing 3 8.1% 
Total 37 100.0% 
Length of time in current position. As indicated in Table 11 (on the next page), 16 
participants reported the length they worked in their current position, and 19 did not respond to 
this question. Among the 16 who did respond, the majority (n = 12, 32.4%) worked in their 
current position for 1–2 years.  
Major findings of the double-scaled survey items. The survey comprised a total of 43 
double-scaled items. The items cover a list of areas the researcher believes important for testing 
professionals in China. For each item, participants were asked to rate the two scales, that is, the 
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level of expertise and the level of importance for their positions. The PD need is defined as the 
discrepancy between the levels of importance and the levels of expertise. For example, if testing 
professionals rated the importance of an item being evaluated as 4, while rating their expertise as 
2, then there is a gap: PD need of 2 (=  4 - 2).  
Table 11 
Breakdown of the Length on the Current Position for Survey Participants 
Length on the 
Current Position 
Frequency Percent 
0-6 month 6 16.2% 
1-2 years 12 32.4% 
Missing 19 51.4% 
Total 37 100.0% 
 
Before reporting the testing professionals’ PD needs based on the double-scaled items, I 
will first present their reported levels of importance (i.e., what items or areas testing 
professionals in China believed most and least important) and levels of expertise (i.e., in what 
items or areas testing professionals believed they had highest and lowest level of expertise) 
respectively. This I believe will add value to understanding research question 1.   
Level of importance. In order to identify what items were reported as the most and least 
important by the testing professionals in China, all 43 survey items were ranked by their means 
on the response scale of perceived importance (Table A1 in Appendix D) first, and then the top 
10 items with the highest mean of importance (see Table 12) and the bottom 10 items with the 
lowest mean of importance (see Table 13) were identified respectively.  
Top 10 MOST important items. The top five items highlighted in gray had a mean varying 
from 4.48 to 4.76, and the next five items had a mean varying from 4.38 to 4.42. This means that 
the top 10 most important items were perceived to be between important and highly important.  
 
 
80 
 
Table 12  
Top 10 Items with Highest Mean of Perceived Importance 
Top 10 Items with Highest  
Mean of Perceived Importance 
N Mean SD Skewness Kurtosis 
Q22d. Ethical responsibilities of testing professionals 
in large-scale & high-stake tests 
25 4.76 .44 -1.30 -.35 
Q22e. Ethical responsibilities of test users (i.e., 
universities or schools that use the test results) 
25 4.56 .77 -2.02 4.29 
Q17c. Testing standards management, and ethics 25 4.52 .71 -1.20 .15 
Q17d. Assessment and evaluation in testing field 25 4.52 .65 -1.06 .13 
Q17b. Improving testing professionals' communication  
skills (including both oral and written communication) 
25 4.48 .65 -.90 -.15 
Q16g. Test specifications (i.e., test blueprint 
development) 
26 4.42 .99 -2.07 4.74 
Q16h. Test quality control 27 4.41 1.01 -1.91 3.74 
Q20a. Analyze post-test data 26 4.38 .80 -1.35 1.71 
Q17e. Backwash effect (i.e., the effect of testing on 
teaching and learning) 
26 4.38 .85 -1.29 1.01 
Q17a. Maximizing the use of testing data by test users 
(e.g., universities or schools who use the test results) 
26 4.38 .75 -.80 -.72 
Note. 1 = not important at all, 2 = a little important, 3 = somewhat important, 4 = important, 5 = highly important 
As indicated in Table 12, the top five items cover testing issues related to ethics and 
testing standards, communication, as well as assessment and evaluation, which is related to the 
software (i.e., soft expertise). In addition, two items from next five items fell into the software 
category, which covers expertise in backwash effect, and maximizing the use of testing data by 
test users including analyzing post-test data. The remaining three items fell into the hardware 
category (i.e., hard expertise) including test specifications and test quality control. The results 
seemed to indicate that testing professionals in China considered that the most important areas in 
their field were largely ‘Software’ (i.e., soft expertise) including ethics and testing standards, 
communication, assessment and evaluation, test use, and backwash effect. 
Top 10 LEAST important items. The top five least important items highlighted in gray 
had a mean varying from 3.36 to 3.59, while the next five items had a mean varying from 3.60 to 
3.71 (Table 13). This indicates that all top 10 least important items were perceived to be between 
 
 
81 
 
somewhat important and important. All 10 items covered testing issues related to expertise in 
psychometrics, statistics, and computation (including DIF detection and analysis, linking and 
equating, measurement theories, multivariate analysis, regress analysis, HLM, programming 
language, measurement software, and statistical analysis programs), which is related to the 
typical hardware. This result seemed to indicate that testing professionals in China considered 
the least important items are related to hardware including psychometrics, statistics, and 
computation.  
Table 13 
Top 10 Items with Lowest Mean of Perceived Importance 
Top 10 Items with Lowest  
Mean of Perceived Importance 
N Mean SD Skewness Kurtosis 
Q19f. Statistical analysis programs (e.g., SPSS, 
SAS, etc.) 
24 3.71 1.27 -.79 -.19 
Q18b. Linking and equating 26 3.65 1.20 -.62 -.07 
Q18e. Modern measurement theories (i.e., item 
response theory) 
27 3.63 1.01 -1.12 1.89 
Q19c. Categorical data analysis 21 3.62 1.12 -.57 -.04 
Q19b. Hierarchical linear modeling (HLM) 20 3.60 1.27 -.67 -.19 
Q19a. Regression analysis 22 3.59 1.14 -.56 -.30 
Q18c. Differential item functioning (DIF) 
detection & analysis 
24 3.58 1.10 -.77 .83 
Q19d. Multivariate analysis (e.g., factor 
analysis, structural equating modeling, 
multidimensional scaling, etc.) 
20 3.55 1.23 -.69 -.02 
Q19g. IRT-Related measurement software 
(e.g., Bilog, Multilog, Parscale, etc.) 
19 3.47 1.26 -.67 -.32 
Q19h. Programming language (i.e., Matlab, R, 
Java, etc.) 
22 3.36 1.40 -.73 -.80 
Note. 1=not important at all, 2=a little important, 3=somewhat important, 4=important, 5=highly important 
Level of expertise. In order to identify what items testing professionals reported they had 
the highest and lowest level of perceived expertise with, all 43 survey items were ranked by their 
means of expertise (Table A2 in Appendix D), and then the 10 items with the highest (see Table 
14) and lowest (see Table 15) means of expertise were identified respectively.  
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Table 14 
Top 10 Items with Highest Mean of Perceived Expertise 
Top 10 Items with Highest  
Mean of Perceived Expertise 
N M SE SD Skewness Kurtosis 
Q17c. Testing standards management, and ethics 26 4.12 .17 .86 -.64 -.30 
Q22d. Ethical responsibilities of testing 
professionals in large-scale & high-stake tests 
27 4.04 .20 1.02 -.79 -.42 
Q22e.Ethical responsibilities of test users (i.e., 
universities or schools that use the test results) 
26 4.00 .21 1.06 -.66 -.80 
Q17b. Improving testing professionals' 
communication skills (including both oral and 
written communication) 
26 3.73 .22 1.12 -1.10 1.11 
Q21a. Use layman language (non-technical) 
language to communicate with diverse 
stakeholders (e.g., university or school 
administrators, test-takers, the public, etc.) 
28 3.71 .18 .94 -.83 1.36 
Q17f. Strategies for conference presentation, and 
publication 
26 3.58 .21 1.07 -.54 -.06 
Q21c. Partnership with universities, research 
institutes, and schools 
27 3.56 .20 1.05 -.91 .10 
Q16h. Test quality control 28 3.46 .24 1.26 -.63 -.46 
Q21b. Communication and collaboration between 
psychometricians (i.e., measurement experts) and 
content experts 
26 3.46 .21 1.07 -.64 .59 
Q17g. Context of testing (e.g., new curriculum 
standards, testing guidelines, content knowledge, 
educational reform and policies, etc.) 
26 3.46 .18 .91 -.05 -.64 
Note. 1=not competent at all, 2=a little competent, 3=somewhat competent, 4=competent, 5=highly competent 
Top 10 items with the HIGHEST level of expertise. The top three items highlighted in 
gray had a mean varying from 4.00 to 4.12, and the next seven items had a mean varying from 
3.46 to 3.73 (Table 14). This implies that the participants perceived them to be between 
competent and highly competent with the top three items; for the remaining seven items, they 
perceived them to be between somewhat competent and competent. As indicated, nine out of the 
top 10 items covered testing issues related to test standards and ethics, communication and 
collaboration, conference presentation and publication, and context of testing, which is referred 
as the software aspect of expertise.   
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Despite that one out of the top 10 items (i.e., test quality control) fell into the hardware, 
the overall results seemed to indicate that testing professionals in China considered that items 
they perceived to have the highest expertise were largely software.  
Table 15 
Top 10 Items with Lowest Mean of Perceived Expertise 
Top 10 Items with Lowest  
Mean of Perceived Expertise 
N M SE SD Skewness Kurtosis 
Q16b. Statistical analysis skills (i.e., abilities to 
analyze data with various statistical methods) 
28 2.57 .20 1.07 .19 -.42 
Q19f. Statistical analysis programs (e.g., SPSS, 
SAS, etc.) 
25 2.48 .265 1.33 .51 -.55 
Q19e. Data management (e.g., ACESS, SQL) 25 2.44 .27 1.36 .52 -1.04 
Q22c. Modern validity theory (i.e., Messick’s or 
Kane's Unified Validity) 
22 2.41 .25 1.18 .43 -.59 
Q19c. Categorical data analysis 23 2.35 .22 1.07 .68 .28 
Q19a. Regression analysis 23 2.35 .26 1.23 .71 -.03 
Q19d. Multivariate analysis (e.g., factor analysis, 
structural equating modeling, multidimensional 
scaling, etc.) 
21 2.33 .27 1.24 .86 .19 
Q19b. Hierarchical linear modeling (HLM) 23 2.22 .24 1.17 1.04 .98 
Q19g. IRT-Related measurement software (e.g., 
Bilog, Multilog, Parscale, etc.) 
21 2.14 .23 1.06 1.07 1.31 
Q19h. Programming language (i.e., Matlab, R, 
Java, etc.) 
23 2.00 .24 1.17 .94 .21 
Note. 1 = not competent at all, 2 = a little competent, 3 = somewhat competent, 4 = competent, 5 = highly competent 
Top 10 items with the LOWEST expertise. The bottom five items highlighted in gray had 
a mean varying from 2.00 to 2.35, while the next five items had a mean varying from 2.35 to 
2.57 (Table 15). This means that survey participants perceived them to be between a little 
competent and somewhat competent with all these 10 items. ALL 10 items covered testing issues 
related to expertise in psychometrics, statistics and computation (including modern validity 
theory, categorical data analysis, regression analysis, multivariate analysis, HLM, measurement 
software, statistical analysis programs, programming language, and data management) which is 
related to the typical hardware.  
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Level of gap. In order to identify what items were reported to have the highest and lowest 
perceived gap, all 43 survey items were ranked by their means of gap (Table A3 in Appendix D) 
first, and then the top 10 items with the highest (see Table 16) and lowest (see Table 17) gap 
means were identified respectively.  
Table 16 
Top 10 Items with Highest Mean of Perceived Gap 
Top 10 Items with Highest Mean of  
Perceived Gap 
N Mean SD Skewness Kurtosis 
Q16b. Statistics 27 1.78 1.05 -.38 -.99 
Q16a. Psychometrics 27 1.63 1.15 .15 -.89 
Q17a. MaximizeTestUse 26 1.38 1.13 .40 -.50 
Q20a. Analyze post-test data 26 1.38 1.39 .60 -.77 
Q16c. Computation 27 1.37 1.36 -.15 -1.34 
Q19h. ProgrammingLanguage 22 1.36 1.62 .16 -.54 
Q22c. ModernValidityTheory 20 1.35 1.42 .64 -.94 
Q19c. CategoricalDataAnalysis 21 1.33 1.35 .26 -.88 
Q19g. IRTrelatedMeasurementSoftware 19 1.32 1.67 -.56 -.18 
Q19e. DataManagement 24 1.29 1.55 -.15 -.76 
Note: Gap = Level of Importance – Level of Expertise; 0 = not needed at all, (0, 0.5] = slightly needed, (0.5, 1.5] = 
somewhat needed, (1.5, 2.5] = much needed, (2.5, 4] = highly needed.   
Top 10 items with the HIGHEST mean of Gap. The mean of gap for the top two items 
highlighted in gray was 1.63 and 1.78 respectively (Table 16). It means that these two items were 
perceived to be much needed. The next eight items had a mean varying from 1.29 to 1.38, 
indicating that these items were perceived to be slightly needed.  
As noted, nine out of the 10 items fell into the typical hardware. Despite the fact that one 
out of the top 10 items (i.e., maximizing test use) fell into the software, this finding seemed to 
indicate that items with the highest gap were largely related to hardware including psychometrics, 
statistics, and computation. In addition, it is interesting to see that modern validity theory was 
reported as one of the top perceived gaps in PD needs. 
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Top 10 items with the LOWEST mean of Gap. The bottom four items highlighted in gray 
had a mean varying from .40 to .48, indicating they were slighted needed (Table 17). The next 
six items had a mean varying from .56 to .73, indicating that they were somewhat needed ALL 
10 items covered testing issues related to expertise in test standards and ethics, communication, 
cooperation, people, and training (CCPT), and conference presentation and publication, which 
is related to the typical software category.  
This finding seemed to indicate that items with the lowest gap were related to software 
including test standards and ethics, communication, cooperation, people, and training (CCPT), 
and conference presentation and publication. 
Table 17  
Top 10 Items with Lowest Mean of Perceived Gap 
Top 10 Items with Lowest Mean of Perceived Gap N Mean SD Skewness Kurtosis 
Q17f. ConferencePresentation.Publication 26 .73 1.43 .61 -.01 
Q16e. NonExpDesogn.QualMethods.MMmethod 27 .70 1.30 -.66 1.47 
Q17b. Communication 25 .64 1.04 1.79 4.39 
Q21d. TraininInTestUse 25 .60 1.19 .71 2.00 
Q22d. EthicalResponsibilities.TestingProfessionals 25 .60 .82 .90 -.85 
Q21b. Cooperation.Psychometricians.ContentExperts 25 .56 1.04 1.50 3.88 
Q22e. EthicalResponsibilities.TestUsers 25 .48 .87 .89 -.40 
Q21c. 
PartnershipW.universities.schools.ResearchInstitutes 
26 .46 1.33 .58 1.32 
Q21a. UseLaymanLanguage4Communication 27 .41 .97 .15 1.78 
Q17c. TestStandards 25 .40 .96 .31 2.36 
*Note: Gap = Level of Importance – Level of Expertise; 0 = not needed at all, (0, 0.5] = slightly needed, (0.5, 1.5] = 
somewhat needed, (1.5, 2.5] = much needed, (2.5, 4] = highly needed.   
Summary of the findings of the double-scaled items. Table 18 shows a summary of the 
findings of the double-scaled survey items discussed above. Generally, the comparison of the 
findings showed that testing professionals perceived software areas with highest importance as 
well as the areas in which they have the highest expertise. Meanwhile, areas with least 
importance, as well as the areas with the least expertise, were both related to hardware. This 
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appeared to indicate a positive relationship between the level of importance and the level of 
expertise, and thus justified the need for doing correlation analysis.  
Table 18  
Summary of the Analysis Findings of the Double-Scaled Survey Items 
 Highest Lowest 
Level of 
Importance 
 Software (i.e., test standards/ethics, 
communication, assessment/ 
evaluation, test use, & backwash 
effect) 
 Hardware (i.e., test specifications 
and test quality control) 
 Hardware (i.e., psychometrics, 
statistics & computation) 
Level of 
Expertise 
 Software (i.e., test standards/ethics, 
communication/collaboration, 
conference presentation/ 
publication, & context of testing)  
 Hardware (i.e., test quality control) 
 Hardware (i.e., psychometrics, 
statistics & computation) 
Gap  Hardware (i.e., psychometrics, 
statistics & computation)  
 Software (maximize test use) 
 Software (test standards/ethics, 
CCPT*, conference 
presentation/publication) 
*Note: CCPT = Communication, collaboration, people, and training 
Specifically, the salient PD needs were still the traditional hardware in psychometrics, 
statistics, and computation. Interestingly, these areas were perceived as least important, as well 
as being the ones they had least expertise with. These PD needs seemed to show that they needed 
PD in these areas, but they did not see these areas very important for their job anyway.  
Additionally, another salient PD need was software in maximize test use. This was 
perceived as an area that was highly important yet they lack matching expertise.    
Further, I also noticed that the assessment and evaluation, backwash effect, and test 
specifications were reported as highly important, but not reported as areas they had high 
expertise with. However, these were not considered as a salient PD need for testing professionals 
in general either.  
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How can these findings be explained, including those that seem interesting and surprising 
to me? This will be addressed in the next section with the interview data. This reveals the 
strengths and limitations of survey data as well as justifies the value of mixed methods.  
Correlation of the level of importance vs. the level of expertise. Figure 2 shows a 
scatterplot of the mean of importance and the mean of expertise for all 43 survey items, with a 
correlation coefficient at 0.81. This was conducted with SPSS 21. The scatterplot indicated that 
the mean of importance was consistently higher than the mean of expertise, which justified the 
existence of a gap or PD need among the testing professionals.  
 
Note. Mean of Important: 1 = not important at all, 2 = a little important, 3 = somewhat important, 4 = important, 5 = 
highly important; Mean of Expertise: 1 = not competent at all, 2 = a little competent, 3 = somewhat competent, 4 = 
competent, 5 = highly competent. 
Figure 2.  Scatterplot of the Mean of Perceived Importance by Mean of Perceived Expertise 
The correlation coefficient of 0.81 showed a strong association between the mean of 
importance and the mean of expertise, indicating that testing professionals had higher expertise 
in areas that they perceived more important. This can be interpreted as a good thing, since it 
could indicate that testing professionals were well prepared in areas that they perceived 
important for their positions. However, we also need to be cautious when interpreting this result. 
Given that this result was based on a self-reported survey, it was plausible that respondents might 
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have rated their expertise higher simply in areas they perceived more important, or vice versa 
(i.e., they might rate items they have expertise with as more important).  
Major findings of the open-ended survey items. There are two major open-ended 
questions in the survey. One asks “In your current position, what are the top 3 professional 
development (PD) needs you have”? The second question is “In the next five years, what do you 
see as the top 3 PD needs you will have”. 
For the first open-ended question, 29 testing professionals at least partially responded, 
which produced a total of 85 PD needs (given that not all respondents reported all three PD 
needs). For the second open-ended question, a total of 26 people at least partially responded, 
which produced a total of 72 PD needs. This makes a total of 157 reported PD needs. 
Theme analysis was used to analyze the 85 and 72 reported PD needs for the two open-
ended questions respectively first, and then comparisons and consolidations were conducted with 
the analysis results. The 157 reported PD needs were coded with eight themes being generated 
for each question. Table 19 below summarizes the eight themes by collapsing the data from the 
two questions into one set of responses.  
As indicated in Table 19, a frequency for each theme was generated by combining the 
frequencies of both open-ended questions, which served as an indicator for the overall 
importance for each theme. Highlighted in gray, these top five themes included (a) measurement, 
psychometrics, and statistics (n = 67), (b) management (n = 27), (c) education theories, policy, 
and development trend (n = 21), (d) educational assessment, test evaluation, and subject 
assessment (n = 11), and (e) test research and research methods (n = 9).  
I decided to report test research and research methods (n = 9), because it was a stated 
salient PD need in one of my previous research studies (Sun, 2009), and I would like to explore 
the meaning behind it. Further, the low frequency was likely due to the fact that only a limited 
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number of testing professionals were actually in charge of testing research, which means despite 
the low frequency it could be an important or salient PD need for the testing organization.   
Table 19 
Summary of the Findings based on Open-Ended Survey Items 
Themes Frequency 
Measurement/psychometrics/statistics 67 
Management  27 
Context of testing (i.e., education theories, policy 
& developmental trend, etc.) 
21 
Assessment and evaluation (i.e., educational 
assessment, test evaluation & subject 
assessment, etc.)  
11 
Test research & research methods 9 
Subject areas 8 
Computer  4 
Other  - 
Summary of survey findings for research question 1. By comparing the survey 
findings for the close-ended items versus the open-ended items, we can see that each set has 
confirmed the other: testing professionals in China need PD in the typical hardware aspect 
including measurement or psychometrics, statistics, and computation.  
The open-ended items produced additional results that could supplement the results based 
on the close-ended items only; that is, the salient PD needs can also include management 
(strategic planning, test development management, test administration, communication, etc.), and 
educational context of testing (i.e., educational theories, testing policy, curriculum development 
trend), assessment and evaluation (i.e., educational assessment, test evaluation, and subject 
assessment), testing research and research methods (i.e., test research, curriculum reform 
research, research methods). 
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Table 20 summarizes the list of the salient PD needs based on survey data. These PD 
needs were categorized into six themes, with two falling into hardware, one in a combination of 
hardware and software, and three falling into software.   
Table 20 
Summary of the Survey Findings regarding Salient PD Needs  
Hard/Soft 
Expertise 
Survey Data Source 
(Close/Open–Ended) 
PD Needs Examples 
Hard 
 
Both  Psychometrics/Statis
tics /Computation 
Equating, categorical data 
analysis, IRT software, etc. 
Hard Open-ended  Research methods 
 
Test research, curriculum reform 
research, research methods 
Mixed Close-ended  Test Use & Post-
Test Data Analysis 
Maximize test use, analyze post-
test data 
Soft Open-ended  Assessment & 
Evaluation 
Educational assessment, test 
evaluation, & subject assessment 
Soft Open-ended  Management Strategic planning, test 
development management, test 
administration, communication, 
etc. 
Soft Open-ended  Educational Context 
of Testing 
Educational theories, testing 
policy, curriculum development 
trend, etc. 
Next, I will describe the interview participants and then I will report the additional PD 
needs based on the interview data.  
Interview participants. A total of 11 testing professional were interviewed, including 
four testing scientists, four administrators, and three external experts. The findings chapter was 
based on the survey as well as the interviews with these testing professionals.    
Analyzing interviews by groups. Considering the small population of testing 
professionals within ABA Testing Organization and even in the testing field in China, I decided 
to analyze my interview data by groups for confidentiality purposes. Before reporting the 
interview findings, I will first describe my interviewees by groups next.       
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High school teachers as additional interviewees. Based on my interviews with testing 
professionals, I learned that they conducted certain collaborative work with the school system, 
particularly with high schools. Although not originally proposed, I decided to interview two high 
school teachers in the field, with a purpose to gain insights into how teachers perceived their 
interactions with testing professionals and what changes they experienced in their school due to 
quality education reform, including the reform of the CEE.   
 Since the role of teachers in this study was not intended to address my research questions, 
the interview results with teachers are not reported in this findings chapter, but will only show up 
in Chapter 5.        
Testing scientists (4). This group consists of testing professionals whose major job tasks 
involve test development, test analysis, and test research. The four interviewed testing scientists 
include two content experts (i.e., subject secretaries) and two measurement experts.  
Content experts are testing professionals who organize and supervise test development in 
a specific subject area. For example, a math content expert organizes and supervises the math 
test development. Both interviewees had 3–5 years of work experience in testing field, and have 
earned a PhD in their subject areas.     
Measurement experts are testing professionals whose job tasks, at least partially, involve 
test quality control, test data analysis, test evaluation, test score report, test research, etc. They 
are both from the most technical departments (i.e., test development and test research), with 3–5 
years’ work experience in the testing field. Both have earned or were in the process of earning a 
PhD in the core area in testing, i.e., psychometrics, measurement, evaluation, research methods, 
etc.        
Key-decision makers or administrators (4). This group is comprised of testing 
administrators or key-decision makers at department or organization levels with major tasks in 
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supervising test development, test analysis, test evaluation, test research, and/or staff recruitment 
and professional development. Their educational degrees varied from bachelor’s degree to 
graduate level including PhD; their majors covered from testing-related fields (e.g., measurement, 
psychology, statistics, assessment, evaluation, etc.) to non-testing related fields (e.g., education, 
subject areas, research methods, management, etc.).  
External testing experts (3). These are testing experts or scholars outside ABC Testing 
Organization. Two of them worked for universities and research institutes as a professor and/or 
researcher, and one worked for an external testing organization. All of them have an education 
background in testing-related fields including measurement, assessment, evaluation, or 
psychometrics, two with a PhD and one with a master’s degree. They were experts in assessment 
development, test evaluation, psychometrics, test research, and assessment.  
High school teacher (2). The teachers interviewed were from a regular local high school 
(compared to keynote high schools) and were known to a friend of mine, so they belong to a 
convenience sample. They were both mid-aged with more than 15 years’ teaching experience in 
a social science area. They both experienced the quality education and curriculum reform, so 
were able to share the changes they experienced occurring in schools over the years.   
As stated earlier, the interview data for the high school teachers was used in the next 
chapter only but not in this chapter, as the interview questions for them were not intended to 
address any of the research questions, but rather to help explain certain questions that emerged in 
the findings.   
Additional findings from the interviews. Although the major method to address 
research question 1 was intended to be the survey, interviews also generated important 
information that would help address it. I found that the interview data not only confirmed the 
survey findings on the six salient PD needs (see Table 20 on page 90), but also produced two 
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additional PD needs. Given that interviews were the secondary method to address question 1, I 
will not report the six confirmed PD needs, but only report the two additional PD needs here, 
which are (1) CCPT (i.e., communication, collaboration, people, and training) skills, and (2) 
education and social responsibilities.  
Communication, collaboration, people & training skills (i.e., CCPT skills). All three 
groups expressed the importance in communication, interpersonal relationships, collaboration, 
and training skills for their job. Given that this was an ongoing challenge to effectively 
communicate and train people, all three groups reported a gap in this area.  
Testing scientists. Both content experts expressed that communication and people or 
interpersonal abilities were the most important for their position, because a major task they have 
was to organize, facilitate, and supervise a team of item writers (i.e., teachers) for test 
development. As commented, “Our most important job task is to work with people, and we often 
face high pressure...you need to know how to make everybody feel happy, meanwhile to create 
an open democratic environment to exchange ideas freely and express concerns and 
issues...teachers are usually super busy people, plus most of them have very strong characters. 
So you have to fully prepare for the meetings [including training], and....consider how to work 
most effectively with them, which is often very challenging.”  
In addition, both content experts indicated that they believe using easy language to 
provide consulting and training services for people with no or limited background in the field is 
very important and very challenging as well. They believe that this is particularly important for 
the communication between content experts and measurement experts.  
The measurement experts also expressed similar challenges to interact with content 
experts and educators (i.e., teachers and school administrators). One measurement expert stated 
that “...you cannot simply do statistical analysis or build a statistical model…rather you have to 
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cooperate with content experts, as different subject or content areas often require different 
abilities. The difficulty is content experts usually have no or little measurement or evaluation 
background. Then you have to train the content experts; the training is not just at basic level, but 
you have to help them understand not only measurement and statistics things, but also the new 
conception brought by the Blueprint…That is one of the biggest challenges…”  
Key-decision makers (i.e., administrators). The majority of the key-decision makers or 
administrators did not seem to believe CCPT is a dominant PD need for testing professionals. 
When speaking of what critical PD areas testing professionals should have, three out of the four 
administrators did not mention any concepts similar to communication, collaboration, 
interpersonal (or people), or training. Only one administrator said that “the first [dominant PD 
need for testing professionals] is to have more communication with peers from other testing 
organizations”, and another area was to “attend international professional conferences and seek 
opportunities to communicate with scholars and researchers/experts from other countries…”      
External testing experts. According to external testing experts I interviewed, some testing 
organizations in China greatly value their communication with the international testing and 
assessment organizations. As commented, “The huge development we have today including…test 
data analysis is a result out of our many years’ efforts on international communication.” 
However, they believed that the PD Chinese testing needs from the west at this stage is very 
different from 20 or 30 years ago when China had just implemented the open policy. In the past 
they could directly learn from the west (e.g., the use of computers for rating), but at this time, 
there is hardly anything they can learn like this. As commented, “Now we say the reform in 
China has entered the deep water area, and the so-called deep water area is like this, that is, you 
cannot learn from the west in a simple way anymore.” External experts expressed that at this 
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stage “it is difficult to learn by communications; however, communication can make things a 
little better.” 
 The external testing experts never spoke about communication or CCPT as a PD need for 
testing professionals; however, I believe that the CCPT expertise (particularly communication) 
that is needed for this situation (i.e., how to be an effective change agent to reform Chinese 
testing culture, and how to gain deep learning from international testing and assessment 
organizations) might be different from the traditional sense of communication. The PD in CCPT 
customized for this situation is critical and can greatly contribute to the testing system and 
quality education reform.  
Communication traditionally means to articulate your ideas or exchange ideas with others, 
but here communication is embedded with more meanings i.e., communication for learning, and 
communication for reform.      
Education and social responsibilities. This PD area is quite different from other areas in 
the sense that no testing professionals except external testing experts explicitly or implicitly 
indicated that education and social responsibilities is a critical PD need for testing professionals.  
Yet, the external interviewees expressed that a foremost qualification for testing 
professionals in China is to understand education. As one commented, “First of all, you have to 
understand education; otherwise, you cannot do testing.” They also indicated that testing 
professionals are educators, and testing organizations should position them as education service 
providers. According to them, testing professionals are expected to have a strong sense of 
education and social responsibilities, yet this is not adequate among testing professionals or 
people in education. One external interviewee stated, “People are all complaining our social 
credit environment is not good, but who are we? We are educators…” He also shared that “we 
say we now do many things we clearly know are impossible, but we are still doing it; [we are] 
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doing by our conscience…for example...we hope to use [students’] high school achievement in 
college selection. As soon as we propose this plan, all people think we are talking nonsense, 
[saying] ‘what are you thinking about, is it the U.S.? This is China! Are high school scores valid 
to use? All are fake’...” After pausing for several seconds, he continued that “Because this is 
something I personally experienced, that is, I would very much like to do it, and then I talked 
about it anywhere…basically it was all immediate strong objections…”    
Content experts and some administrators spoke about education and social 
responsibilities in a way, espousing the idea that testing professionals in ABC Testing 
Organization hold very high social responsibilities. Based on the interview data, the majority of 
my interviewees believed they have a strong sense of social responsibilities to fulfill their current 
job requirements; however, I believe that there is still large room to grow, that is, if they could 
position themselves as educators, they might go beyond daily job requirements and make more 
efforts to help reform testing culture and reposition the relationship between testing 
organizations and the government.  
External testing professionals never explicitly spoke about education and social 
responsibilities as a PD need for testing professionals, yet I believe the quotes above imply 
education and social responsibilities is a salient PD need for testing professionals, particularly for 
the top leaders in the testing field or in testing organizations.  
Integrated survey and interview findings for research question 1. Table 21 
summarizes the salient PD needs based on the integrated survey and interview data. The survey 
served as the major method to address Question 1, and the interview data is used as a 
complementary method to discover additional PD needs. The interviews supported the six PD 
needs identified from the survey data, and meanwhile produced two additional critical PD areas 
that are supported by interview data only.  
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These integrated PD needs are categorized into eight themes, with two falling into 
hardware, one in a combination of hardware and software (i.e., mixed expertise), and the 
remaining five in software.  
Table 21 
Summary of the Integrated Survey and Interview Findings regarding Salient PD Needs  
Hard/ 
Soft 
Expertise 
Survey Interview PD Needs Examples 
Hard 
 
X X  Measurement/Psychom
etrics/Statistics  
Equating, categorical data analysis, 
IRT software, etc. 
Hard X X  Test Research  & 
Research methods 
Test research, curriculum reform 
research, research methods 
Mixed X X  Test Use & Post-Test 
Data Analysis (i.e., Test 
Evaluation) 
Maximize test use, analyze post-test 
data  
Soft X X  Assessment & 
Evaluation 
Educational assessment, test 
evaluation & subject assessment 
Soft X X  Management Strategic planning, test development 
management, test administration, 
communication,  etc. 
Soft X X  Educational Context of 
Testing 
Viewing testing from a broad social 
context, i.e., attending to educational 
theories, testing policy, curriculum 
development trend, etc. 
Soft  X  CCTP* Skills   Communication, collaboration, 
people or interpersonal, training, etc. 
Soft  X  Education & Social 
Responsibilities 
Have a heart for education and public 
good, serve as a change agent (i.e., 
reforming outdated values, culture 
and even ideology), and often go 
beyond the job or supervisor’s 
requirement/expectation 
Note. CCPT = communication, collaboration, people, & training skills 
Research Question 2: For What Reasons Do Testing Professionals Have the Reported 
Professional Development Needs? 
Research question 2 intends to find out what motivations testing professionals have 
regarding the reported PD needs. Generally, there are three types of motivations existent among 
the interviewed testing professionals: (a) to meet the current work requirement; (b) to prepare for 
 
 
98 
 
future testing development and advancement (so as to stay competitive in job market); and (c) to 
explicitly promote a better testing system and thus a better education for children. I acknowledge 
that the first two motivations can be overlapping with the third one, as either the current or future 
work requirement is likely to represent the testing organizations’ or the government’s will to 
promote testing system and quality education reform. However, the distinction here is that 
testing professionals with the first two motivations lacked explicit awareness to contribute to 
improving the testing system or quality education, while testing professionals with the third 
motivation demonstrated their clear awareness and intention to contribute to testing system or 
quality education improvement.   
Overall, based on the interviews, the motivations from the majority of testing scientists 
fell into the first two categories. In addition, the administrators tended to be more motivated by 
the third category than the testing scientists, while the external testing experts seemed to be more 
motivated by the third category than the administrators.     
Perspectives of testing scientists. Among the two content experts, one expressed that 
their job is “a job out of consciousness and ethics; it requires a very strong sense of 
responsibilities.” The other stated that “our PD needs basically come from the challenges in 
practical work, that is, to do a good job as required by the policy and supervisor.” Meanwhile, 
both content experts indicated that most testing professionals in their testing organization hold 
high standards for their work quality, and as one commented “many of us go beyond the 
requirement to do our job best.”    
For the measurement experts, the interview data shows that they felt pretty confident with 
their qualifications to fulfill their current job requirements. The PD needs they described were 
motivated by the predicted requirements for their near future career. As stated by one 
measurement expert, “One area that I want to learn more is the evaluation field, that is, how 
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evaluation can be used in large-scale testing….” When he was asked for what reasons to have 
this pursuit, he responded that “test evaluation should be a trend or a rising field in China.”  He 
admitted that he gained these insights by chatting with his supervisor whom he admires and 
respects a lot.  
 In summary, I discovered that testing scientists made great efforts to do their job best, 
particularly for content experts doing the enclosed College Entrance Exam or High School 
Entrance Exam development. I acknowledge that they have high social and moral responsibilities 
when developing the test; however, I found that their motivation behind their PD was generally 
to fulfill their current or future career requirements.    
Key-decision makers (i.e., administrators). All four administrators expressed that they 
believe testing professionals have responsibilities to serve quality education, yet only one 
administrator expressed directly that he “cares deeply for education.” He actively shared through 
conferences and publications his insights on the new curriculum, the Blueprint, and the 
connection of the new curriculum and the Blueprint to testing. However, speaking of testing 
scientists, he admitted that unless they have time and energy they cannot go beyond their primary 
job requirement (i.e., complete test development based on most basic requirement) to consider 
how test items’ quality can be improved in measuring students’ higher-order abilities. As a quote, 
“testing professionals need the ability to quickly turn background materials into a test 
item…only if they complete the primary test development task well can they have energy and 
time to refine test items…and to attend to the test’s educative function to facilitate quality 
education and students’ future development.”  
Another administrator in charge of test evaluation believed that the biggest challenge in 
promoting test evaluation in schools is to help people change their mind on the outdated testing 
and social values. He stated that “what is more important than attending a college is to be a good 
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citizen with social responsibilities and to develop good learning methods that can be used for 
future life. This is how we hope to promote quality education through this work.” He also 
commented that “speaking from big picture, we are doing something with every special meaning 
to promote social development. Speaking from the small point of view, we want to do things 
better and more carefully. Personally, we want to do it out of our conscience.” 
Overall, I found that testing administrators believed that they are devoted to doing their 
job best (including test development, test evaluation, etc.). The interview data also supports that 
some of the administrators have a heart for education and they are committed in contributing to 
quality education. Compared to testing scientists, testing administrators (at least some of them) 
appeared to be more concerned with school education and children’s development, and more 
explicitly talked about their intention and efforts to contribute to quality education for the next 
generation.  
External testing experts. All three external testing experts directly expressed their 
responsibilities in promoting a better testing system and/or better education for the young 
generation. One interviewee from a national level testing organization stated that his testing 
organization “has a strong desire to promote quality education.” However, as he emphasized, 
“many phenomena in education are out of our control.” According to him, “the biggest 
challenge we face now is less in techniques, but more in values.” Despite the huge challenges to 
reform the testing cultures and other related deeply embedded social values, he insisted that 
testing professionals as educators have the responsibility to make a change, even though it seems 
impossible. He obviously saw himself as an educator. As he firmly stated,  
“All people are complaining about the poor social credit system, but who are we? We are 
educators! Educators have no rights to complain; if you also complain the social credit 
system, then who are you complaining about? Who do you hope to change this situation? 
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Therefore, we need to put our efforts to making a change. We know it is very difficult, but 
shouldn’t we try hard to create some ideas?”       
Throughout the entire interview with this external testing expert, I was impressed that he 
defined himself as an educator with high social and moral responsibilities, and that he seemed to 
care deeply about the long-term development of testing organizations and their impact on 
education, student development, and society. Furthermore, it appears that the level of his social 
responsibilities motivated him to be proactive in creating various ideas with a purpose to 
changing the testing culture and social values that are seemingly impossible to change in the eyes 
of the overwhelming majority of the public, including testing professionals and even educators.           
Another external interviewee from university also intensely cared about quality education 
and the development of a better testing system in China, specifically CEE reform, validity issue, 
the testing culture along with other relevant social values, and the testing standards in China. 
According to him, “I have had keen interest in quality education and the educational testing 
system over the past decades.” He published several journal articles arguing why the CEE needs 
to be reformed, which also discuss feasible ways to actually reform the CEE. He also contributed 
significant insights for reforming the traditional testing system by introducing new conceptions 
in testing and assessment including validity and various western validity theories, testing 
standards, and limitations of test. In addition, he is someone who has actively advocated for 
establishing national testing standards and attending to validity and test evaluation issues in 
China. He commented on one particular test (not an education test) that he developed: “We have 
conducted a test validity report annually. Although the report is only for internal use, we do it 
regularly.” He explained that “our test is probably the only one in China that produces a validity 
report; even though the report does not yet look good and is only for internal use, at least it 
delivers a message to the internal audiences that conducting a validity report is important…” 
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Further, this interviewee has also actively used social media in promoting his thoughts in 
education, testing, and assessment. 
The third external interviewee, as a language testing professor and researcher, valued the 
development of a better testing system in China. He cared about the validity issue, and language 
testing standards, as well as test evaluation. According to him, “our center has taken the lead to 
develop the national testing standards [in our specific field], and the draft should be done in a 
few months.” He also stated that “we have been attending to the consequential validity issue of 
our test over the past decade.”  
In summary, the interview data supports that all external testing experts were denoted in 
contributing to the testing field in different ways. I am particularly awe-struck by one who shared 
the struggles he had experienced, which appeared so true and vivid to me. As commented by him, 
“we acknowledge many things we now do we clearly know are impossible, but we are still doing 
it; this is what we do by our conscious…We know it is very difficult, but shouldn’t we try hard to 
create some ideas?” He firmly positioned him as an educator, and believed educators have the 
obligation to make their best efforts to contribute to a quality education and testing system. In 
addition, all external testing experts (as opposed to a small part of administrators) intentionally 
and explicitly talked about the challenges they face and efforts they make in promoting quality 
education and testing system reform. Given these considerations, I believe external testing 
experts are more motivated to have PD in category 3 (i.e., contributing to a better testing system 
and quality education) than the other two groups (i.e., testing scientists and administrators).       
Summary of research question 2. Throughout my interviews, I found that most testing 
professionals (if not all) have a strong sense of social and moral responsibilities in fulfilling their 
current job responsibilities, which is also an explicit and important guideline principle stipulated 
by ABC Testing Organization. However, the efforts they make in promoting a better testing 
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system and quality education are generally implicit, or rarely go beyond the boundaries of their 
required job tasks and responsibilities. As I stated earlier, based on my interviews (including 
both interview data and process), the administrators tend to be more motivated than the testing 
scientists, and the external testing experts more motivated than the administrators to promote a 
better testing system and thus a better education for children.    
One question that lingered in my mind during my data collection is:  in this era when the 
call for reforming testing culture has been widely acknowledged as overdue, what are testing 
professionals with high social and moral responsibilities supposed to do in their testing practice? 
To what extent are they supposed to fulfill or go beyond their job tasks and responsibilities?   
Given that testing organizations largely remain government-owned, testing organizations 
have to compromise a lot in their operational procedures. Due to this constraint, in reality, the 
expression of social and moral responsibilities to testing professionals largely lies in fulfilling 
their required job tasks and responsibilities. Everyone acknowledges testing culture needs to be 
reformed to promote the backwash effect of assessment or evaluation; however, in reality few 
people make any real effort. Maybe the ideology or socio-political system in China cannot 
support this bottom-up movement. However, as the elite group who has the privilege of 
educating and advocating proper test use and testing cultural reform, is it possible for more 
testing professionals to go beyond their current job requirements to serve this role? Through my 
interviewing process, although I saw the majority primarily working for the fulfillment of their 
current or future career, I saw that some testing professionals (while the number is small) are 
making best efforts to advocate for a change whenever and wherever they can.  
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Research Question 3: In What Critical Ways Can These PD Needs Contribute to Quality 
Education and/or a More Sound Testing System in China? 
Research question 2 has addressed the reasons why testing professionals believe the eight 
PD areas identified by research question 1 are important for them, including contributing to 
quality education or a better testing system. Next I will address research question 3 by focusing 
on this specific reason, juxtaposing different interviewees’ justifications for each of the PD areas. 
In other words, for each PD area I will respectively present the justifications of testing scientists, 
testing administrators, and external testing experts. I, the researcher, will also be included as a 
participant in this study by offering comments on each of the PD areas. The researcher represents 
someone who personally experienced the Chinese K-16 education as well as western PhD 
education. By juxtaposing multiple perspectives from four different groups, I hope this can help 
my readers achieve a better understanding of this complicated construct.  
When discussing the PD needs, I decided to combine management with CCPT as I 
believe CCPT expertise is an important part of management, and they share many similarities 
regarding their relation to testing systems and quality education. This decreases the PD needs to 
seven which will be organized and presented by hardware first, followed by mixed and software.     
Measurement, statistics, and psychometrics.  
Testing scientists. Both content experts believed that a solid background in measurement 
and statistics can be very useful for their job, and a combination of the expertise in their content 
area with measurement and statistics would definitely enhance their work. As one content expert 
commented, “This is a position that requires interdisciplinary expertise in a subject area and 
educational measurement, and these two disciplines need to be deeply interconnected.” He 
illustrated this with an example: he once developed an exam which was regarded as in very high 
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quality from his point of view, but the measurement expert commented that it violated basic 
measurement principles. Then he had to start over again to revise it.  
The measurement experts reported a need of systematic learning in measurement, 
statistics, and/or psychometrics, as well as keeping track of the cutting-edge development in this 
area. They did not seem to relate this need to the testing system or quality education, but largely 
saw it as a domain they expected to keep up with since they were in the testing field. As one of 
them commented, “My goal is pretty down to earth, because I am doing testing…, and then why 
don’t I do it better, i.e., having a deeper theoretical understanding?”  
In summary, none of the testing scientists explicitly related this PD area to quality 
education or testing system, but rather considered it as a useful tool to enhance their work or as 
something they should certainly progress with since they are doing testing. However, their 
quotes and examples implied that they embrace their role as a scientist, and that this PD area 
could enhance their work by applying measurement principles in various test practices.   
Key-decision makers (i.e., administrators). As the administrators reported, it is important 
that testing professionals have a solid background in measurement, statistics, or psychometrics. 
Like one testing administrator stated, “testing professionals are expected to have sufficient 
expertise related to their position, e.g., measurement and psychometrics, content area, and the 
application of measurement and psychometrics in a content area, et cetera.”  
Testing administrators, particularly those in charge of testing research but lack formal 
education in this area, believed this is an important PD need for them, as it could enhance their 
supervision of the testing procedure including test development, evaluation, score reporting, and 
research. As one of them stated, “I attended a series of training programs in measurement and 
statistics from a local university, and I also frequently attend the training that measurement 
experts in our testing organization conduct [for internal or external audiences].”  
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In summary, testing administrators never related this PD area to the testing system or 
quality education, but saw it as a tool to enhance their work. Similarly, to testing scientists, they 
embraced testing professionals’ role as a scientist, and believed that this PD area could enhance 
testing professionals’ work or their own work by supervising various testing practices.   
External testing experts. Compared to the first two groups, external experts were not 
different in their perspectives regarding the meaning of this PD need. They believed 
measurement, statistics, and/or psychometrics is important for testing professionals because this 
is the core area of expertise testing professionals are supposed to have.  
However, what most intrigued me is that some of the external experts did not think this 
PD need as important as it is supposed to be, which could be evidenced by a quote from him: 
“…we never in China set up positions with required qualifications, so anyone may come without 
very strict requirement. If you say I studied psychometrics in the U.S., we are actually not sure if 
we want you.”  
Why? First, as commented by external experts, “testing in China is still not prevalently 
considered and practiced as an independent discipline, but rather affiliated with education 
[authorities] as an instrument to make judgment of student and school performance.” This could 
partially explain why item writers’ personal experience was often valued much more than 
measurement principles. This tends to make the PD in measurement and psychometrics less 
urgent than what testing professionals wished for. Second, external testing experts also 
emphasized that “testing organizations in China are still heavily affiliated with the government, 
i.e., their job responsibilities were still largely determined by the government.” Even if testing 
professionals intended to initiate new procedures based on measurement or psychometrics 
theories, given insufficient resources (like time, money) and policy support, they often could not 
practice it in reality. 
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This conflict that emerged from external testing experts regarding this PD area actually 
indicated a gap between what they wished for and what the reality was. Similar conflicts 
repeatedly emerged throughout my investigation of other PD areas during the interview process. 
Testing in China is thus a compromised product out of its social context, which will be illustrated 
in greater depth throughout the remainder of this dissertation. 
Researcher. In my perspective, all of the testing professionals I interviewed believed this 
PD need largely came from the practical demand from their current or future job (e.g., the 
ongoing reform of the CEE as well as the development of other types of new tests was expected 
to meet a set of more strict measurement criteria).  
While a small part of testing professionals implied they did not actually see the area as a 
priority for their PD, I still believe this is a salient PD need for testing professionals in China. 
Based on the interview data, only a few testing professionals believed they had a solid 
background in this area, while the majority (content experts, some testing administrators, and 
even certain measurement experts) admitted they were weak or insufficient in this area.  
Although none of the interviewees explicitly connected this PD needs to the testing 
system or quality education, I believe it can meaningfully contribute to a better testing system 
and quality education in China in the following ways: 
It will help develop a scientific testing system. PD in measurement, statistics, and 
psychometrics can lead to a testing system based on measurement theories rather than heavily 
based on testers’ experiences. This is particularly meaningful for large-scale tests, such as the 
rising aptitude tests and diagnostic tests including Autonomous Recruitment Examination, High 
School Proficiency Test, and some non-educational test (i.e., Chinese Proficiency Test, Civil 
Service Test). If testing professionals are lack of solid background in measurement, statistics, 
and psychometrics, a quality testing system is not likely to be achieved.  
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It will help facilitate quality education. Testing professionals’ expertise in measurement, 
psychometrics, and statistics are expected to conduct diagnostic testing and test evaluation, 
which can help schools make informed decisions for teaching and learning. 
It can help reform the testing culture in China. The testing culture in China is regarded as 
the biggest challenge in Chinese testing and education. Attending to appropriate score reporting 
and score interpretation is emphasized by measurement theory-based testing, which can increase 
testing professionals’ awareness to help control the misuse of the test scores in China. 
It can alleviate misconceptions on test development. One prevalent misconception on 
testing is that a teacher knows how to develop a test. In test development, it is important to 
balance the use of measurement theories and test developers’ experiences with students. The 
transformation of this traditional conception on testing can help advance testing as an 
independent discipline, thus contribute to the testing system reform in China.   
Research and research methods. Testing research is heavily valued theoretically in 
testing organizations in China. As stated clearly in the guiding principles of ABC Testing 
Organization, “research should be regarded as a priority [科研先行]”. Is that really true in 
practice? I have found that practically research actually carries much less weight than test 
development. Like one measurement expert stated, “if you cannot complete a research [project] 
on time or even if you make mistakes in a research [project], usually no one would blame you; in 
contrast, if you cannot complete a test development task on time or you make even one single 
mistake in test development, that would be no minor accident, which would lead to extremely 
serious consequences, e.g., supervisors at all related levels would get serious punishment or 
even get fired.” External testing experts also commented similarly.   
In ABC Testing Organization, no testing professionals are in charge of research only; 
rather, their major responsibilities are either test development or test administration. Given the 
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fact that test research is valued much less in reality than test development and administration, 
despite testing professionals believing test research is very important, it is challenging for them 
to find time or to get policy support for research.  
What types of research does ABC Testing Organization conduct? What do different types 
of testing professionals see as the meaning of conducting testing research? How do they see its 
contribution to a better testing system and quality education? 
Testing scientists.  
Content experts. The content experts reported that doing testing research was very 
important to them and to the testing field, and reported a minimum of three areas that needed 
urgent research, which otherwise would compromise test quality.  
First, what types of test items and format can achieve the goal of differentiating students’ 
thinking abilities from language organization abilities? As one content expert explained, 
“students’ language organization skills often influence their scores in an ability test…how to 
tease out the distracting variables that could influence students’ true thinking abilities is one 
topic that testing professionals need to research.”  
Second, how to improve the accuracy of the difficulty and differentiation estimation for 
each test item is one challenge that content experts face in test development. Such differentiation 
is intended to spread students out by their CEE scores, with a purpose to achieve the primary 
function of CEE, i.e., helping colleges to select the best high school students. Given the unique 
features and the extremely high stakes of the CEE (e.g., no pilot test is done), as explained by 
this content expert, “the difficulty and differentiation estimation is largely based on the criteria 
from previous years plus item writers’ personal experiences, thus the estimation bias would 
unavoidably occur.” Therefore, how to improve test item difficulty and differentiation estimation 
accuracy deserves more research.  
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Third, clarifying the definition of abilities for each test subject. While it has been claimed 
that the CEE is being developed from an achievement test to an ability test, as commented by 
one of the two content experts, “the definition for abilities in each subject area is actually very 
ambiguous.” In fact, almost all my interviewees reported it as a priority issue in Chinese testing 
and education. 
Measurement experts. As commonly acknowledged, testing organizations have rich 
resources for testing research compared with universities. However, among the measurement 
experts, one stated that “testing organizations did little with their rich data resources”. It is not 
because they do not value research or lack the vision of doing research with these data. Besides 
the challenge of finding time or getting policy support for research, they seemed to lack solid 
theoretical foundation for research. This could be supported by a quote from one measurement 
expert: “we should develop like ETS, i.e., very strong in conducting theoretical and empirical 
testing research. You need to have solid strong theoretical foundations in measurement (and 
assessment and evaluation) to do research; otherwise, you cannot take the risk to start it.” 
Regarding the testing professional’s qualifications for test research in his organization, he 
believed that they “just have mediocre theoretical foundations or background.”  
In summary, I found that all four interviewed testing scientists have the vision that testing 
organizations should be developed into a research-based organization, and conducting quality 
research could help improve test quality. As commented by one measurement expert, “testing 
organizations, be it abroad or domestic, should be a very strong learning-oriented organization; 
testing organizations should also be a research organization, because it faces too many issues 
that need ongoing research; on the other hand, it should be a strong learning-oriented 
organization.”  
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Key-decision makers (i.e., administrators). All of the testing administrators believed that 
it is important to conduct test research. All of them acknowledged that how to define and clarify 
the abilities for each testing subject was an urgent research topic for education and the testing 
field. Regarding the testing research conducted in ABC Testing Organization, there were two 
divergent voices among the interviewees.  
One voice represented the vision from the top, i.e., according to one administrator, “in 
our organization’s research is emphasized as a priority in testing practice. For example, every 
year the CEE has big reforming changes; our organization emphasizes policy research is 
conducted first to use the research results to guide test development and administration 
practices.” Besides managing the research projects conducted throughout the testing 
organization, the testing research department also conducted independent research within the 
department.  
In contrast, there was a different voice regarding the research that has been going on in 
testing organizations. According to another administrator, “the current research department is 
like nothing; what they are doing is not really research.” Before sharing his perspective, this 
administrator expressed that, “no one else would tell you the truth, and I am the only one to tell 
you the truth.” While interviewing this administrator, on the one hand I had a stronger sense of 
the political side of my research, i.e., I had to be cautious when interpreting what I heard from 
people, and it was important to discern what might be true and what might be not. On the other 
hand, it was evident that testing research has a large space for growth and development in testing 
organizations.      
Similar to testing scientists, testing administrators never explicitly related testing research 
to improving the testing system and quality education, but saw it as a way to inform test 
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development or other testing practices. Meanwhile, it appeared that testing research might not be 
as important as it is claimed or intended to be in testing organizations.    
External testing experts. External experts held different perspectives regarding the 
importance of testing research. They shared some common insight that defining abilities for 
different subjects is a most urgent research topic in educational testing. As one of them firmly 
commented, “Before being able to define and clarify specific abilities for each subject, the claim 
of the CEE as an ability-oriented test [needs to be seen as] false”.   
Speaking of the importance of measurement theories-based testing research, one external 
expert stated that “While we also talk about it, most of them are not important. What is more 
important for us is the test security issue. Therefore, our leaders can repeatedly say research is 
important, and our work is to prioritize research, which has been said for many years, but this is 
similar to what our government sometimes says—education is important, but once the 
government has money the government often grudges the investment in education…Therefore, 
this is just important out of mouth, but in fact it is anyhow in second line.” He also added that 
“…not many people will tell you this, but everyone thinks like this…while you can say research is 
important, you can also say it is not important.”       
Additionally, according to external testing experts, the research department in testing 
organizations in China (including those from the most advanced provinces and the national 
testing center) was different from the research conducted in universities and research institutes or 
the research & development in ETS as a pure testing company. As one external expert 
commented, “Here the research department is actually for research management, but not 
conducting any research in basic or fundamental theories studies; most of the job tasks in the 
research department are to deal with routine or administrative things.” 
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 In contrast, external experts as professors and researchers in the testing field believed that 
doing testing research was a crucial part of their work, and the research topics covered areas 
from basic testing theories studies to application of the theories, including consequential validity 
studies. As one of them shared, “besides doing research and publications, our institution also 
took the lead to organize the first handbook in language testing which is expected to complete 
the draft early next year.” 
 In summary, the perspectives on research and research methods from external experts 
varied by their work settings. That is, those from universities or institutes tended to value 
research more at work, while those from the educational testing practice did not see research to 
be as important as claimed in testing organizations. Further, external experts from educational 
testing practice shared similar perspectives that most research conducted by the research 
department in testing organizations is not as rigorous as academic research.       
Researcher. In my point of view, testing organizations are expected to develop into a 
research-based and learning-centered organization, which could benefit quality education as well 
as the advancement of the Chinese testing system. As commonly acknowledged, there is an 
urgent need to define and clarify abilities for each subject. The fact that Chinese testing eagerly 
jumped to brand the CEE as an ability test before being able to clarify how to judge each 
subject’s abilities reflected testing professionals’ wishes to reform the current CEE, i.e., a strong 
desire of encouraging students’ higher-order ability development.     
Testing is value-bounded, which is getting even truer with the development of validity 
theories; context and specificity give us more and more important methods for measuring test 
quality. While Chinese testing organizations highly value their learning from western countries 
(i.e., the National Testing Center has been committed to sending their staff abroad for visits and 
exchanges for the past decade and their visits vary from weeks to months), they reached a point 
 
 
114 
 
that their learning from abroad is not as simple as before, when techniques could no longer be 
borrowed directly, and they have to be very creative to figure out ways of tailoring their learning 
to Chinese context. Thus, testing research is becoming increasingly more valued in testing 
practice, and by doing this the current testing system is supposed to be enhanced.   
There is strong evidence that research is needed in Chinese testing, and testing 
professionals are expected to take the role of research scientists. As commented by a 
measurement expert, “Human beings are the most complicated thing in the world, and testing is 
something even more complicated as it is to measure the most complicated thing.” This 
complexity can partially justify why testing organizations are expected to develop into a 
research-and-learning-centered organization. However, it appears that the valuing of test research, 
as well as its rigorous level in China, still has a long way to go. Based on my interviews, I found 
that research development in testing organizations is often inhibited by various factors, and one 
most critical factor might be the relationship of testing organizations and the government.  
Assessment and evaluation. All interviewed testing professionals believed assessment 
and evaluation is important in the testing field in China. How do different testing professionals 
perceived the importance of assessment and evaluation for themselves, and what did they see as 
the meaning of having PD in this area?  
Testing scientists. The content experts interviewed believed it was important to have a 
basic understanding of assessment and evaluation, like its conception, broad meaning, and 
distinction from testing. However, they did not think they need to learn it in depth nor did they 
perceive a PD in this area.   
Whereas both of the measurement experts interviewed have an in-depth understanding of 
the conception of assessment and evaluation. However, they had different perspectives regarding 
whether they should have the actual expertise in conducting assessment and evaluation. One 
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believed there is no need for them to have in-depth expertise in it, as he argued that “we are just 
testers, while assessment and evaluation is expected to be taken care of by others.” In my 
perspective, he was more concerned with the traditional roles and responsibilities of 
measurement experts. 
In contrast, the other measurement expert believed “it is important to learn everything 
about evaluation, not limited to test evaluation.” It seemed that he is more willing to embrace the 
new developing roles as evaluators for testing professionals. Currently he has test evaluation as 
part of his job tasks. In addition, he envisioned that test evaluation will be a prosperous field in 
China in the near future.  
Yet, both measurement experts believed that assessment and evaluation can enhance 
quality education as well as the testing system. Regarding its contribution to the testing system, 
they firmly expressed that a test itself also needed to be evaluated, meaning they attended to the 
validity issue in testing. As one measurement expert stated, “you test students, but what is the 
quality of your test? You have to evaluate it.” Further, they also believed that they needed an in-
depth understanding of assessment and evaluation in order to provide quality training in test 
score interpretation and test use for schools. This would enhance both the testing system (with a 
solid score interpretation process) and quality education. However, they conflict regarding 
whether they should have the expertise to do actual evaluation in the testing field.   
Key-decision makers (i.e., administrators). All of the testing administrators interviewed 
believed assessment and evaluation is important in the testing field, which could help promote 
quality education. One testing administrator focused on test evaluation and the training being 
provided to schools. According to him, “the overall purpose of the training is intended to help 
promote quality education and improve teaching through [the analysis results from] test 
evaluation.” Test evaluation is a major task conducted by the research department. This 
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administrator admitted that one of the biggest challenges they face is that, unlike the education 
authorities, they lack the power to promote quality education, and thus their contribution tended 
to be rather limited. As he explained, “we can only try to promote quality education from one 
single point, i.e., by helping schools use test data to inform teaching and learning, while 
education authorities could [promote quality education] in much more ways.”  
Another administrator in charge of test development, while not directly speaking about 
assessment and evaluation, repeatedly hinted the importance of assessment and evaluation in the 
testing and education field. He criticized the College Autonomous Recruitment Exam (as a new 
college recruitment policy) by making the comment that “Universities actually misused or 
abused this good opportunity to select the best students, as they still attempt to distinguish 
students by test scores. Therefore, the College Autonomous Recruitment Exam is no different 
from the CEE by nature.” Further, he firmly advocated the use of multiple assessment tools like 
interviews or criteria different from CEE scores for college student selection. He illustrated his 
point with the following example: “Fudan University as a top university once organized a 
writing competition and one student won the first prize but was denied his admission to this 
university because he didn’t reach the cut-off [CEE] score…” 
 In summary, testing administrators advocated for the use of assessment and evaluation in 
the education field to decrease the misuse of test scores as a single criterion to make a judgment 
for college student selection, and to foster proper uses of testing data in schools through test 
evaluation. In either way, I think testing administrators have realized assessment and evaluation 
mean a lot for a better testing system and quality education.     
External testing experts. Similar to testing administrators, all of the external testing 
experts advocated the use of assessment and evaluation in testing and education. In particular, 
one external testing expert made comments on why assessment and evaluation is advocated: 
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“because of the extreme use of test scores, Director Dai initially advocated assessment and 
evaluation to promote quality education and develop a better testing system.” He also spoke 
about the origin and development history of test evaluation:    
National Testing Center [NTC] wanted to promote quality education, or develop a better 
testing system, but many phenomena in education are out of NTC’s control or 
responsibilities, i.e., college admission should not only look at CEE scores, but also have 
students’ high school achievement or other things as references. However, college 
recruitment policy is managed by the Higher Education Authorities. It is not correct to 
use test scores as a single criterion to evaluate education quality of an area, but this 
policy is managed by the Educational Technical Authorities. Since these two authorities 
are at the same level as NTC, NTC has no power to do anything to influence the two 
policies. Therefore, NTC tried to do what they can by focusing only on post-test data for 
explanation, reporting and use.    
According to this testing expert, test evaluation is one limited, yet practical way for 
testing organizations to influence education by promoting the proper use of test scores. 
Strategically, given the rich information of test data, conducting test evaluation is also a feasible 
way for testing organizations to survive and develop in the political arena (to coexist and 
compete with educational authorities to share the power to influence school education). Other 
external testing experts also talked about the use of evaluation as a way to validate test score 
interpretation. 
In summary, similar to testing administrators, external testing experts saw assessment and 
evaluation critical to promoting quality education and enhancing the testing system by 
decreasing test score misuse, reforming testing culture, as well as fostering proper test use 
through test evaluation.  
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Researcher. As discussed by the different groups of interviewees, assessment and 
evaluation is important in the testing field as it can contribute to quality education and a better 
testing system in multiple ways: (a) test evaluation (with a purpose to promote test score 
interpretation, to facilitate appropriate test use, and to help achieve a test’s positive educational 
guidance function, particularly for the CEE); (b) educational evaluation (to acknowledge the 
limitations of testing as a single tool to measure education learning outcomes, and promote the 
conception of assessment and evaluation, i.e., multiple methods need to be applied in 
determining student achievement, performance or learning outcomes); and (c) evaluation as a 
way to examine test quality, including conducting validation of test scores interpretation. The use 
of assessment and evaluation implies that testing professionals serve their role as assessors and 
evaluators. 
In my perspective, the use of assessment and evaluation is far beyond the three uses in 
testing organizations or in the testing field in general to promote quality education and to 
enhance the testing system. For example, it can be used for staff training (i.e., conduct a needs 
assessment to find out the staff’s PD needs) and for outreach and collaboration initiatives with 
universities and institutes for testing research, as well as for the outcome assessment (i.e., to 
evaluate the test evaluation training outcomes and impact for schools— what have they learned, 
how have schools used the test data, how has the test use impacted teaching and learning 
activities, etc.).  
In addition, assessment and evaluation can be used as a powerful tool for testing 
organization development and management. Based on the interview data, testing professionals 
are concerned with testing organizations’ development into a more professionalized organization 
(i.e., decentralized, more independent from government control), which is apparently a critical 
component for a more sound testing system. Assessment and evaluation can be used in all stages 
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of the test development and administration programs and activities for purposes of planning, 
development and improvement, and outcome analysis. I believe that assessment and evaluation 
has been commonly used unofficially in Chinese testing organizations, but it is probably time to 
utilize it in a systematic way to maximize its effectiveness.  
Test use and test evaluation. Attending to test use and evaluation was strongly 
advocated by the Blueprint in 2010, and thus has gained close attention in Chinese testing in 
recent years. Test evaluation as one general form of evaluation has been discussed in the last 
section (i.e., assessment and evaluation). Given that test evaluation has been regarded and 
practiced as the major approach for testing professionals to facilitate test use, I decided to discuss 
it in this section again with test use. Test evaluation has become a popular term in the Chinese 
testing field since 2010, and it was talked about frequently in the interviews. Then what is test 
evaluation or its contemporary meaning in Chinese context? The following quote from one of the 
measurement experts can help address this question: 
Evaluation is to make a judgment of being good or not good. It includes evaluation of test 
items, test papers, and students. Besides making a judgment, you need to provide 
solutions regarding how to make improvement, and to justify your judgment. For student 
evaluation, you need to make a judgment whether the student has a high or low 
achievement, and how high or low. These are just subjective judgments by giving a 
specific score and then making a judgment on student performance…Secondly is to tell 
them why [it’s] not good. Thirdly, you need to provide constructive suggestions for 
improvement. You cannot just beat them to death and then leave. You can beat them or 
even beat them to death, but you also have to save them by providing suggestions.  
Besides the three aspects of test use described above, according to this measurement 
expert, test evaluation covers “not only evaluation for students, but also for the test itself 
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including instruments, system, policy, and even recruitment, from the planning/design stage to 
implementation and post-test reflection.”  
Next, I will present what different groups of testing professionals saw as the value of test 
use (through test evaluation) in relation to the Chinese testing system and quality education, as 
well as challenges they faced in promoting test use and test evaluation.   
Testing scientists. While no information was obtained from content experts in this area, 
both measurement experts had a good understanding of evaluation and articulated it well. A 
major job task of one of the two measurement experts is in test evaluation. The major themes 
discussed on test evaluation and its effect on test use included reformed test score reporting, the 
call for collaboration with content experts, and limitations of the backwash effect.  
Reformed test score reporting. One measurement expert stated that “quality education 
expects our testing is not only to report a test score to students (or label students with a test 
score), but to promote student individual development.” He used a trial diagnostic assessment 
project conducted in his department for illustration. The basic idea of this project, according to 
him, was to provide reformed score reports with more meaningful and rich information for 
students. Each test-taker was provided a different and unique report which was automatically 
generated from a database. 
The measurement expert compared the reformed testing score report with the traditional 
report. He stated, “In the past, if a student got a score of 59, we just reported the score, and the 
only feedback is ‘take the test again!.’ This is a summative evaluation…the score doesn’t 
promote student study or development; thus, it doesn’t include an evaluative or educative 
function.” In contrast, in this new report, according to him, “a standardized score is reported 
along with a percentage indicating each test-taker’s position among the test takers. In addition, 
each test taker can get feedback on how well [he or she performed in] each area and what ability 
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or skills he or she has mastered in this test. Further, the report also includes test-takers’ 
weaknesses as well as experts’ suggestions for future development.”  
He admitted that it was challenging to investigate how effective this reformed testing 
reporting system works for students, but based on a survey they conducted, all test-takers were 
interested in getting such a report. Among them, one believed that this trial indicated testing 
organizations’ efforts to “promote test-takers’ development through testing” and to “follow the 
spirit of the Blueprint’s requirement for evaluation”. 
Call for collaboration with content experts. The measurement experts believed that the 
major influence the Blueprint brought to them is the change from knowledge-based evaluation to 
ability-based evaluation. According to one of them, this change meant they could not complete 
their work simply by doing statistical analysis anymore, but need to collaborate with content 
experts “to separate or define abilities from the whole test, as we usually lack knowledge in 
subject areas.” Regarding this collaboration, one measurement expert expounded on how it is 
challenging because content experts often have little knowledge in measurement or evaluation, 
meaning measurement experts need to help content experts understand “not only basic 
measurement and statistical things, but also the new conception brought by the Blueprint, i.e., 
we are not doing simply selective testing, but with heavy weights on essential qualities, abilities, 
and student development, etc.” It is evident that testing professionals serve an educative role (i.e., 
sharing assessment literacy) among themselves.  
Limitations of backwash. One measurement expert who does test evaluation as well as 
training for schools acknowledged the limitations of test evaluation on testing’s guidance 
function, or backwash effect for quality education. As commented by him, “testing is actually 
less to do with essential qualities. So what it does now using testing as a tool to promote quality 
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education actually does not make sense. However, one piece of test paper cannot reflect a test-
taker’s essential qualities.”  
In summary, testing scientists (particularly measurement experts) believed that attending 
to test use could contribute to quality education in a way that test data would provide useful 
information about student learning, which could help make informed decisions on teaching and 
learning. However, can test use or test evaluation alone really enhance quality education? One 
measurement expert expressed his doubts. This is an issue that will be further discussed in 
Chapter Five.  
Key-decision makers (i.e., administrators). The testing administrators interviewed 
believed that the overall purpose for test evaluation and the training for schools are to promote 
quality education and improve teaching. Specifically, among the administrators, one stated that 
they intended to “promote the conception of test evaluation in schools, basic skills of data 
analysis, or using test data to improve student learning”. This is evidence that testing 
professionals serve an educative role. 
In addition, testing administrators discussed some challenges they had in promoting test 
use through test evaluation and conducting training to schools.   
First, one big challenge was they lack the power to influence school education. 
According to a testing administrator, “the reason we conduct training for schools is only because 
they do test evaluation. Education authorities may promote quality education in multiple ways; 
in contrast we can only do it from this one single point.” Second, another big challenge to 
promoting quality education is the traditional notions and values in testing and education that are 
embedded in people’s minds. As one administrator commented, “due to the current social 
context including the CEE system, this task of changing people’s values is very 
challenging…This is just a reason why we cannot make fast progress in this work.”  
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Despite all the challenges, testing administrators expressed their determination to move 
forward with this initiative. As one stated, “Although we cannot make quick progress, we hope to 
change gradually within one or two decades.” They expressed that it is critical to keep this belief. 
Below is a quote from one administrator to show his determination to fight for this long-term 
battle, as well as the meaning he saw behind his efforts.  
We are just like a central point of a circle, like the origin of change agent. As long as it 
keeps moving, it will involve the surrounding area to grow bigger and bigger…Speaking 
from the big picture, we are doing something with very special meaning to promote 
social development. Speaking from the small point of view, we want to do things better 
and more carefully. Personally, we want to do it out of our conscience. 
In summary, similar to testing scientists, testing administrators also believed that 
attending to test use can help improve quality education by providing training to schools, 
facilitating the conception of evaluation, and helping them reform the traditional notions and 
values on testing which they believe make the biggest obstacle for education and testing system 
reform. As commented by one testing administrator, “Values on testing or testing culture from 
college recruitment and the public need to be changed—these outdated values are the biggest 
obstacles for education and testing system reform.” 
External testing experts. According to one external testing expert, “What has been 
emphasized these years in Chinese testing is that the roles of testing should be viewed from a 
broad education context, or even from a social context.” It implied the call for the conception 
and use of evaluation in Chinese testing, and the direction testing agencies are taking, i.e., they 
intended to become an education service like ETS (rather than just a testing or even assessment 
or evaluation organization). Different from other testing professional groups, external experts 
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shared deep insights regarding where test use and test evaluation comes from in Chinese testing, 
for what reasons they are promoted, and what wishes they hold on to.      
Parallel Application Approach (an extreme use of test score). According to external 
testing experts, speaking of format fairness, no Chinese system designs are fairer than the CEE; 
the Parallel Application Approach, a recent college recruiting policy or a ranking system, has 
reached its peak. Its basic idea is if students’ total scores are the same, then look at math scores 
or Chinese scores to rank students. As commented by one external testing expert, “this approach 
looks basically very fair, but…doesn’t make any sense in education”. He believed that “the use of 
test scores has reached its extremes, which doesn’t seem reasonable even from the technical 
point.” He referred to the ETS technical manual for an explanation (i.e., “we don’t believe test-
takers with a gap of 30 in test scores have any significant difference. Therefore, when you are 
recruiting, besides test scores, you are suggested to refer to other criteria”). 
Why promote test use and test evaluation? As a responsive action to the extreme misuse 
of test data, according to the external experts, some provinces believe all schools should be 
prevented from retrieving or using any test scores. In contrast, the external experts believed test 
data should be used in a proper, effective, and scientific way. They presented two major reasons: 
first, CEE test scores involve many educational achievements, which are “valuable like a golden 
mountain”; further, preventing test use “would inevitably marginalize the roles of testing 
organizations in the long run” because people might doubt if there are any problems in the test 
or test scores.  
Instead, by promoting test use through test evaluation, external testing experts believed 
they can help schools systems to appropriately use test data to inform teaching and learning, and 
the role of testing agencies may be able to promote change in the long run. As stated by one 
external testing expert, “In future, if these school principals, teachers, and others, including 
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current education authorities’ directors, access our websites to check information, then our roles 
will be getting more and more important.” What they planned to do next is to promote/advance 
this data use system or approach to local provinces in the nation. One external expert described 
their vision: “In the technology society, the whole situation of our testing field will also have 
huge changes.” As an example for test use, illustrated by external testing experts, in the 
university autonomous recruiting test every test-takers’ writing has been saved in a database 
where university recruiting officials can pull out these writings to use.  
In summary, external testing experts believed that attending to test use and test evaluation 
can help facilitate quality education, as this can facilitate proper use and inform teaching and 
learning. It can also enhance the testing system and education, as the role of testing agencies may 
support change in the long run by providing useful data information to serve multiple 
stakeholders in education or the general public. 
Researcher. Testing agencies are privileged to have rich data resources, yet those 
resources have tended to be neglected and wasted in the past. Given the strong endorsement by 
the Blueprint (2010), test use, along with evaluation, is gaining close attention in Chinese testing, 
which has influenced the job tasks, responsibilities and roles of testing professionals at various 
levels. Attending to test use and test evaluation as an acknowledgement of the rich information 
test data involves has been emerging in testing organizations in China as a critical approach to 
facilitate testing’s evaluative and educative functions for positive backwash in K-12 schools.  
I appreciate the insights I have gained by interviewing different groups of testing 
professionals regarding the meaning they perceived of attending to test use in relation to quality 
education. Below I will integrate those insights, and offer certain perspectives I have on this 
matter.    
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Why to attend to test use in current Chinese context? In my mind, attending to test use is 
one way educational testing attempted to address the extreme misuse of test score and the 
ranking system in education, with a purpose to promote quality education and reform the current 
testing system.  
Specifically, attending to test use intends to serve two major reasons in Chinese context: 
(1) the primary reason is to promote quality education. Test’s guidance function for K-12 
education has been further emphasized by the Blueprint (i.e., the Ten-Year Plan) in 2010, and 
attending to proper test use demonstrates an effort from testing agencies to respond to the 
Blueprint; (2) a secondary reason is to enhance testing system reform by reforming the 
relationship of testing agencies with the government to develop a more independent and 
hopefully professionalized testing agency. As discussed in Chapter Two, testing professionals 
are expected to make autonomous decisions on testing activities, rather than follow the decisions 
made by educational authorities, educators, and policy-makers who tend to lack sufficient 
assessment literacy. 
The modern validity theory expects test developers and users to attend to proper test use 
and positive backwash effect. By fostering proper use of test scores, testing agencies are 
supposed to contribute to the current testing system reform in China as well as to quality 
education. Testing professionals are expected to particularly serve a role of educator (provide 
data training and assessment literacy to schools, the public, and even among testing professionals) 
as well as social service provider (serving multiple stakeholders).   
What can testing professionals or organizations do to attend to test use? In order to 
facilitate proper test use, I believe testing professionals and organizations can do multiple things 
including (a) conducting test evaluation as one dominant and popular activity/approach, (b) 
providing training for schools based on the test evaluation results (this can help schools 
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understand the misconception and values in Chinese testing, and teach them how to change their 
mindset and how to use testing data to inform teaching), and (c) build a database for stakeholders 
to access and retrieve data information from, which can be very powerful in this technology era.  
Challenges testing professionals face to promote test use and foster proper test use. First, 
based on the interview data, the biggest obstacles for Chinese education and testing is people’s 
distorted or outdated values and notions towards testing, education, and society. I agree with this 
perspective, and believe that fighting to reform the traditional testing culture is the number one 
challenge to promote proper test use. Second, the role of testing agencies in relation to the 
government makes another huge challenge. In addition, other challenges include (a) technical 
challenge (i.e., how to develop an ability test and how to conduct test evaluation), (b) computer 
skills: build user-friendly analysis software for teachers/educators, (c) CCPT skills, and (d) 
management, organization, and coordination skills.  
One last and most important challenge, as I believe, is that a strong sense of social 
responsibilities is expected from testing professionals in order to win this battle. On the one hand, 
when conducting test evaluation (particularly for the CEE) and providing training for schools, 
you have to be very cautious in interpreting the test scores. On the other hand, strong 
responsibilities can motivate them to be a change agent, start small, be patient, and remain 
faithful to what they are doing, i.e., to make the testing system better and help children grow and 
develop better.         
Management and CCPT. All interviewees believed that testing organizations in China 
are mostly test management organizations which involve low to medium level of technical work. 
As commonly acknowledged by testing professionals, testing in China is actually testing 
organization and management, and the majority of their tasks are administrative or routine works, 
or training at a very basic level. 
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What is the definition of management in testing agencies? Based on the insights I gained 
from the interviews, I believe management expertise in testing agencies covers expertise in 
strategic planning, decision making, risk management, negotiation, and CCPT. This is certainly 
not a thorough list of expected management expertise, but a partial list that is relevant to my 
research and will be discussed below.  
Further, how to balance the current role of testing agencies with the government, and to 
move forward in developing a professionalized testing agency, is one important theme 
throughout this subsection.  
Testing scientists. Both content experts believed that the nature of their position is test 
development organization, coordination, and administration. This means they need to recruit, 
organize, manage, and maintain a team of test item writers from colleges, high schools, and 
educational instruction and curriculum development units. Both content experts believed that 
their position requires strong organizational and administrative skills, CCPT skills, negotiation 
skills, decision making, and the ability to work under pressure. Speaking of the coordination 
aspect of their work and its challenge, one content expert stated that “test item writers are 
usually individuals with strong characteristics…[and] very busy people…You have to create an 
environment for the team to make them happy, and meanwhile to let them feel comfortable to 
express their thoughts, ideas, especially for any questions, doubts, and concerns they may have 
before you make a final decision on each item and the whole test paper…It is often very 
challenging to do so.” It appeared that content experts wanted to have PD in management with a 
purpose to meet the needs of their job, i.e., developing a good quality test.   
The measurement experts shared that a major part of their job tasks in testing agency is 
testing administration. It is important to develop tools or programs, so that they can be free from 
doing those administrative or low-level tasks.  
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In addition, as evidenced in the following quote by one measurement expert, he believed 
that testing, as well as psychometricians, is not a pure science but a social science in nature, and 
thus testing professionals have to be open-minded with broad views and insights into other 
disciplines including management, economics, etc.  
Testing is a system. Testing originates from a quantitative thing. The discipline of 
management has good implications in testing management. Both can be well matched 
together…psychology is originated from physics, but gradually separated from physics, 
and is by nature a social science. Therefore, psychology should have an open attitude like 
economics and management, that is, to admit that we are not pure science, or admit in 
nature it is a social science. 
Further, measurement experts believed that the Blueprint’s major influence on them is the 
change from knowledge-based evaluation to ability-based evaluation, which calls for the 
collaboration with content experts. Among the two measurement experts, one stated that “we 
cannot complete their work simply by doing statistical analysis anymore, but need to collaborate 
with content experts to separate or define abilities from the whole test, as we are usually lacking 
knowledge in subject areas.” According to one measurement expert, this collaboration is 
challenging “because content experts often have little knowledge in measurement or evaluation, 
you have to help them understand not only basic measurement and statistical things, but also the 
new conception brought by the Blueprint, i.e., we are not doing simply a selective test, but with 
heavy weights on essential qualities, abilities, and student development etc.” Measurement 
expert believed this is one of the biggest challenges the Blueprint has brought to them. 
In summary, testing scientists’ PD in management (including CCPT) can help them 
enhance test development organization and management so as to develop quality test items and 
test papers. According to both content experts, as one stated, “We truly make an effort to develop 
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ability-oriented tests.” The measurement experts commented that, due to the influence of the 
Blueprint, the change from knowledge-based evaluation to ability-based evaluation has led to the 
challenge of collaborating with content experts. This implies that improved management 
particularly for the CCPT expertise could enhance their work in ability-based evaluation, which 
would facilitate the guidance or educative function of testing and thus contribute to quality 
education.   
Key-decision makers (i.e., administrators). Testing administrators never directly spoke 
about management as a PD need for testing scientists, but they emphasized the importance of 
having a broad vision with a broad range of knowledge, as well as abilities to predict the 
development trend in education and testing reform for both testing scientists and administrators. 
As one administrator stated, “the PD areas actually are very broad, like what an old Chinese 
saying describes, ‘Who does not study for overall situation can hardly manage one small area; 
who has no long-term consideration is hardly to manage in a short period of time’ (in Chinese: 
不谋全局者不足以谋一域, 不谋万事者不足以谋一时).” They believed that this broad vision with 
broad range of knowledge is a foundation for testing professionals to do practical learning and to 
develop their thinking abilities in testing practices. As one administrator stated, “We particularly 
need the ability to quickly turn background materials into a test item. If it is fast in this step, then 
we can complete the test development tasks well, and then have energy and time to reconsider or 
refine our test items regarding how to extend the items by integrating their educative function 
and scientific characteristics and guidance function for students’ future development. In short, 
only if you have the time and energy could you attend to more details and relevant aspects. This 
is a very challenging task to write items and think about many other things…” 
Testing administrators also believed the ability to predict and prepare things ahead of 
time is very helpful. In Chinese context, as one of them explained, “The time between a policy 
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coming out and implementation tends to be very short, which usually doesn’t allow you sufficient 
time to prepare for the transition.” As an example, in the new curriculum reform, since one 
administrator was able to predict what changes the reform would take, he helped the content 
experts get involved in new curriculum much earlier than the actual implementation. This 
ensured that the test development that year went well and smoothly.  
In summary, testing administrators believed PD in management (with a focus on a broad 
vision and predictive abilities) and can help testing professionals finish basic test development 
tasks fast so that they could further refine items by attending to their educative function and 
scientific characteristics, while the predictive abilities can help testing professionals adjust well 
to the quick changing context of Chinese testing.             
External testing experts. External testing experts never directly talked about 
management or CCPT skills as a PD need for testing professionals. However, they implied that 
management expertise is highly valued in testing organizations in China. Among the three 
external experts, as one commented, he believed “testing agencies are equivalent to government 
authorities…the highest pursuit of personal development…is to become a government official or 
leader...” He explained that “as a government official or leader [in China] you must be able to 
do anything. You are in your position today, meaning the leader wants you to stay on this 
position; tomorrow or anytime the leader may change his mind, and say go to another 
department, and then you just need to go there and be able to handle things in a totally different 
department.” This implied that testing organizations in China are not yet highly professionalized 
or specialized, but heavily affiliated with and controlled by the government. It also implied that 
PD in management (especially strategic planning and negotiation) is important for testing 
organizations’ development, which could contribute to testing system reform and thus quality 
education. 
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In summary, external testing experts never directly spoke about the PD need in 
management, but through the interview I believe the above quotes implied that this PD area 
could contribute to a better testing system by enhancing the testing organization’s strategic 
development.      
Researcher. Given that Chinese testing is largely testing administration, management 
expertise in general is very important for testing organizations’ daily operation. However, given 
the biggest challenges in Chinese testing commonly acknowledged by my interviewees, I believe 
that certain management expertise is particularly important in the testing field in China.  
First of all, top leaders’ vision and strategic management expertise is critical in the testing 
field. Despite some intense challenges that testing agencies face, testing agencies experienced 
fast development, along with the economic development in the last 30 years in China. One 
testing professional stated that “some foreigner friend who visited us 20 years ago felt our 
development is simply like a dream, or beyond their imagination.” He believed that this 
development should be accredited to a previous top leader’s efforts to reform testing and to 
advocate for test evaluation. This is consistent with another external testing expert’s point, i.e., 
the top leaders in testing field serve a critical role for the future development of testing agencies 
or testing in general in China. 
Second, given that test security is the number one criterion for CEE test development in 
China, risk management is particularly important to for testing organizations’ smooth operation, 
which can provide testing professionals opportunities to attend to other aspects of testing which 
can contribute to testing system and quality education reform.  
Third, since it is critical to adjust the relationship of testing organizations and the 
government, I believe that expertise in strategic planning and negotiation is particularly 
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important, which could enhance testing organizations’ autonomy and decentralization as well as 
the development of more professionalized testing organizations.   
Last, regarding CCPT, as prevalently acknowledged by my interviewees, the biggest 
challenge in Chinese testing is in the outdated notions, values, and ideology on testing, education, 
and society; I believe that expertise in CCPT, especially targeted on how to be an active change 
agent, is particularly important. Reformed testing culture would help adjust the relationship of 
testing and education, enhance testing’s educative or guidance function, and thus facilitate 
quality education.  
In addition, as commented by measurement experts, the Blueprint calls for the ability-
based test evaluation which expects the enhanced collaboration between content experts and 
measurement experts. Thus, enhanced CCPT skills, particularly collaboration, could help 
facilitate appropriate test score interpretation and test use, and thus promote quality education.  
In order to address the biggest challenges and issues in Chinese testing, management 
expertise only is certainly not enough; rather, being a testing professional means you are 
expected to have expertise in multiple areas, including creative minds, insightful vision and 
broad views, powerful leadership, solid background in measurement, assessment, and evaluation, 
and a very good understanding of Chinese culture. However, I believe a strong sense of social 
responsibility and a strong heart for education is the key, which serves as a foundation for 
everything else. This will be elaborated on in the section covering educational and social 
responsibilities. 
Educational context of testing. How to define educational context? I define it as an 
expertise that covers (a) attending to policies in education and testing (i.e., the Blueprint and the 
new curriculum), (b) valuing a broad range of knowledge and skills, and broad way of thinking 
(i.e., viewing testing and psychology as a social science) to avoid the linear way of thinking, (c) 
 
 
134 
 
viewing testing from a broader context, like education or society, and understanding testing at a 
deeper level (i.e., from format fairness to substance fairness, from testing to assessment and 
evaluation), and (d) attending to the issue of testing culture reform.     
Testing scientists. 
Content experts. Both content experts believed that the context of education is very 
important for testing professionals. Speaking of the Blueprint, one content expert commented 
that “While this Blueprint looks like [it is] too big, our testing reform is actually a very important 
component in it.” Regarding the new curriculum and the current educational testing system, a 
content expert stated that “while it looks like too vague, it is actually the foundation of each test 
item. That is, to promote quality education. We truly make an effort to develop ability-oriented 
tests.”  
Content experts also believed that attending to educational context can help them adjust 
the relationship among testing, education, and curriculum as an important part of their test 
development task. According to one content expert, “it will be good if the test can have a positive 
guidance function for education and testing… in the past years, we have made efforts to adjust 
the relationship among testing, education, and curriculum which is overall getting better or 
largely harmonious.” In order to make the relationship work, as commented by one context 
expert, “as a test developer, you need to know the national curriculum plan design regarding its 
selectivity, historical and social background, and foundations, so that you can better have it 
connected to this test.” This content expert admitted that they have to consider all related factors, 
and then consider how to balance and compromise them. According to him, “different 
stakeholders have different interests, and this makes these efforts a negotiation and 
compromising process [博弈的一个过程].”  
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Measurement experts. Regarding the Blueprint, one measurement expert shared that he 
only read the part related to assessment and evaluation, and he used it when he had to write a 
grant for research or evaluation projects. However, the other measurement expert expressed that 
the Blueprint has certainly influenced his position. As commented, “This is mainly reflected in 
the change from knowledge-based evaluation to ability-based evaluation. It may have little 
influence on those who do purely measurement or statistics, as theoretical procedures remain the 
same.”  
In addition, this measurement expert believed that people with multi-disciplinary 
backgrounds are needed, or they need to recruit people from various backgrounds (like 
management, math, and economics) who are more likely to create new ideas; people with a 
single, linear discipline background tend to be limited and tend to find more and more problems, 
if you go deeply in the field.  
According to him, “testing is a system which requires comprehensive talents with 
knowledge and expertise in multiple disciplines. Testing is, after all, a practical field, so many 
factors will take effect, and a qualified testing professional should be familiar with any factor 
that may influence the testing system. Therefore, a testing professional working in practice, first 
of all, needs a broad understanding of knowledge, and only psychometrics is not necessarily 
enough…”  
In summary, testing scientists believed that attending to the educational context of testing 
could help them enhance their job (i.e., developing ability-oriented test, conducting ability-based 
test evaluation), which can contribute to the adjustment of the relationship among testing, 
education and curriculum, thus facilitating quality education.  
Key-decision makers (i.e., administrators). Testing administrators highly valued the role 
of a broad understanding of the context of education in testing, and they believed it is very 
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important for testing professionals to study and interpret educational policies like the Blueprint. 
Some testing administrators cared deeply for education. They are the ones who are very familiar 
with the new curriculum in certain subject areas. According to one testing administrator, “it is 
important for testing administrators to be able to predict the trend and changes of testing and 
education policies…. As explained, given the ongoing education reform in China, new education 
and testing policies often come out quickly. As test developers, if you cannot start early to 
prepare, or if you cannot prepare until the new policies come out, you often cannot get sufficient 
time to prepare for test development.”  
Among testing administrators, one affirmed that “values on testing or testing culture from 
college recruitment and the public need to be changed—these outdated values are the biggest 
obstacles for education and testing system reform.” Some testing administrators are active in 
writing articles to discuss issues regarding the new curriculum reform in certain subject areas. 
They advocate for the testing culture and value reform, critique the new curriculum reform, and 
provide suggestions for improvement. One testing administrator argued that “certain problems 
have negatively influenced the test and education, i.e., some content that should not be covered 
are [still] covered in the textbook or in classroom teaching (which has increased student burden), 
and some content that should not be tested are tested (which compromises test quality).”  
Testing administrators also believed that it is important for testing professionals to have a 
broad spectrum of foundational knowledge and skills, as this would help testing professionals 
develop certain critical abilities (i.e., how to quickly work out a test item given certain context 
materials) highly valued in testing practice.  
In summary, testing administrators believed that attending to the educational context of 
testing can help testing professionals care for education, understand education, gain insights in 
educational trends, and support curriculum development and reform, which would enhance 
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testing practices like ability-oriented test development and thus contribute to quality education. 
In addition, they believed attending to the context of testing can help gain understanding and 
awareness of issues in testing, like the biggest challenge in Chinese testing is the reform of the 
outdated testing notions and values, which with actions could contribute to the testing system.   
External testing experts. The external testing experts interviewed believed that the 
development of the testing field is closely connected with education and the entire social context, 
and therefore, it is important that expertise in the broad context of education is very important for 
testing professionals. One external expert stated that “In the past 30 years, Chinese material 
wealth has made tremendous growth. Then…the testing field is also like this. Testing cannot 
develop outside the entire Chinese context...” He also believed that the consideration of the broad 
context of education has contributed to the positive progress of Chinese testing, i.e., the 
development of assessment and evaluation, that “compared to the past, we care about more 
things. What has been emphasized these years in Chinese testing is that the roles of testing 
should be viewed from a broad education context, or even from a social context. That is exactly 
what Director Dai meant by advocating assessment and evaluation; it is also what he said is the 
in-depth meaning of testing.”   
They firmly positioned themselves as educators and believed testing agencies are not 
supposed to do testing only, not even just assessment or evaluation, but should be education 
services-oriented. They cared deeply about school education and the younger generation’s 
growth and development, and hold high regard for educational and social responsibilities. When 
speaking of what types of people they need for Chinese testing, one external testing expert firmly 
stated, “first of all, I need people who study education, know education, including those who 
know instruction.” He also commented that “if you don’t know education or instruction, how can 
you do testing?”  
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When speaking about the biggest challenge Chinese testing faces to reform testing culture 
and some social values, one external expert commented that “People are all complaining about 
the social crediting environment, but we as educators have no right to complain…” The external 
testing expert from a university or research institute is active in publishing articles discussing 
education and proposing feasible ways to reform the CEE. 
By attending to PD needs in the context of education, external experts believed that more 
testing professionals or testing agencies would position themselves as educators or education 
services providers.    
Researcher. As stated earlier, in this study I define educational testing as an expertise that 
covers attending to policies in education and testing, valuing a broad range of knowledge, skills, 
and thinking, viewing testing from a broader context, and attending to the issue of testing culture 
reform. 
As a researcher, I found that in the contemporary environment educational context has 
become much more valued compared to the past. As one external expert stated, “Compared to 
the past, we care about more things. What has been emphasized these years in Chinese testing is 
that the roles of testing should be viewed from a broad education context or even from a social 
context...” He also believed that testing field, like the economic field, has experienced 
tremendous growth in the past 30 years, and this growth should be credited to the top leaders’ 
advocating for testing culture reform as well as viewing of testing from a broader context, i.e., 
viewing testing as a part of assessment and evaluation.  
Testing is a system, particularly for educational testing. It originated from education, and 
its ultimate goal is to serve education. The relationship between testing and education is an 
important and ongoing topic in testing field, which is particularly critical in China. As 
commented by external testing experts and some testing administrators, the biggest challenge in 
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the Chinese testing field is the outdated notions and values in testing, education, and even society. 
The call for testing culture reform has been long overdue in China. Despite the slow progress, 
while in the field I have indeed witnessed a few testing professionals who have extremely high 
social responsibilities with strong determination and faith to work on it. Although it is extremely 
difficult, some of them are still giving their best efforts, trying to make a change, no matter how 
small.  
As commented by one external testing expert, “we know it is extremely difficult or 
impossible, but we still have to do it; otherwise, we would be coming to a dead end.” Despite the 
many new trials and progresses being made in testing field, there are still issues that are 
deadlocked. Beyond expertise in educational context, this also calls for other expertise including, 
but not limited to, creative minds, creative ideas, effective communication, negotiation, strategic 
planning, familiarity with local culture, and a strong sense of social responsibility. The reform of 
testing culture would certainly help contribute to quality education as well as a better testing 
system.  
Education and social responsibilities. Although only external testing experts implied 
this is a salient PD need for testing professionals, testing scientists (content experts only) and 
administrators made comments on it. I will juxtapose all three voices before I discuss my 
perspectives on its meaning in relation to the testing system and quality education reform.    
Testing scientists. According to both content experts, the minimum requirement for their 
position is to meet the expectations of their supervisors. However, both believed that people in 
their testing organization work far beyond the minimum job requirement. This is evidenced by a 
quote from one content expert: “everyone in [ABC Testing Organization] is not satisfied with 
only meeting the supervisor’s expectation, but hold a higher goal, i.e., how to do the job best.”  
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As clarified by the other content expert: “every year, when developing a test paper, you 
have to be accountable to various stakeholders; you have to face universities, high schools, 
teachers, test-takers, friends, society; that is, you just feel that you have to make the best quality 
test paper—as best as you can. Of course, you have to face all constraints around you.”  
Both content experts also believed that most people in their organization hold very high 
moral standards with a high sense of social responsibilities, which can help them develop a best 
possible test paper. The content experts commented that they try their best to develop ability-
oriented test papers, which I believe implies that attending to this PD need can contribute to 
quality education through ability-oriented test’s backwash or guidance function.    
Key-decision makers (i.e., administrators). One testing administrator shared that Chinese 
Education Newspaper once asked him to write an article about how to prepare for the CEE, since 
the editor believed this would be very appealing to readers (or students), but he refused to do so. 
When I asked him for what reasons he declined the editor’s request, he replied “as a test 
development leader, I cannot encourage the already intense CEE preparation.”  
In addition, he made other contributions to quality education, including writing to the 
Education Department to discuss issues he discovered regarding the new curriculum 
implementation, providing feedback and suggestions on the Blueprint, writing articles on how to 
interpret the new curriculum standards in his content areas, i.e., finding a connection point 
between the CEE and the new curriculum.  
In summary, the quotes from testing administrators implied that PD in education and 
social responsibilities can help maintain or grow testing professionals’ integrity, which would 
help enhance the test security issue and thus defend test scores’ validity; it could also encourage 
or motivate testing professionals to contribute to quality education by discussing education and 
testing issues through publications, etc.   
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External testing experts. The external interviewees strongly advocated that testing 
professionals should position themselves as educators, and testing organizations as education 
service providers. As one external interviewee commented, “People are all complaining our 
social credit environment is not good, but who are we? We are educators…” He also shared that 
“we say we now do many things we clearly know are impossible, but we are still doing it; [we 
are] doing by our conscience…for example...we hope to use [students’] high school achievement 
in college selection. As soon as we propose this plan, all people think we are talking nonsense, 
[saying] ‘what are you thinking about, is it the U.S.? This is China! Are high school scores valid 
to use? All are fake ...” After pausing for several seconds, he continued that “Because this is 
something I personally experienced, that is, I would very much like to do it, and then I talked 
about it anywhere…basically it was all immediate strong objections…”    
As implied by the above quotes, external experts believed that with a strong sense of 
education and social responsibilities testing professionals could help address the biggest 
challenges in Chinese testing, that is, to contribute to the testing culture reform as well as to the 
strategic planning of testing organizations. This would enhance education and testing system 
reform.   
Researcher. Based on the interview data, testing professionals seemed to hold a high 
level of education and social responsibilities. As a summary, they intended not only to meet the 
expectations from their supervisors, but also to do their job best or to meet expectations from 
other stakeholders, that is, to be responsible for the public. 
How can this sense of responsibility contribute to quality education and a more sound 
testing system? This is a key point of my dissertation, which has been discussed several times 
throughout this chapter, i.e., this is a foundation for all other salient PD needs. In order to reform 
the current testing and education system, the most salient PD need is probably to enhance testing 
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professionals’ education and social responsibilities, particularly for those top leaders or key-
decision makers in the testing field and within testing organizations.   
Only one external interviewee implicitly believed it is a critical qualification and PD area 
for testing professionals in China. In my perspective, while both content experts and internal 
administrators commented that testing professionals in their department tend to have high moral 
standards and social responsibilities, there is still large room for improvement. They need a 
system to motivate them to work better.  
On the one hand, as expressed by the external experts, the PD for the very top decision 
makers really matters. Like Director Dai, he took actions to reform testing culture by promoting 
evaluation ideas over testing. On the other hand, the testing scientists’ sense of social and moral 
responsibilities also matters. As described by one external interviewee, a top leader of one testing 
organization had the vision and social responsibilities to propose the reform of the current 
personnel system in this testing organization (as a critical step to adjust its relationship with the 
government). All people knew this would benefit the testing organization’s mid- to long-term 
development and thus contribute to the testing system and education reform, but the staff 
members’ voices prevented the implementation of the plan proposed by this top leader.    
Summary of research question 3. Question 3 intended to address in what important 
ways these salient PD needs represent critical contributions to a better testing system in China. 
For each PD area, I presented the perspectives of testing scientists, testing administrators, 
external testing experts and the researcher for comparison and discussion. By juxtaposing 
multiple perspectives, I hope this helped my readers achieve a better understanding of this 
complicated construct.  
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Hard expertise. The first two PD areas are categorized as hard expertise including (1) 
measurement, psychometrics, statistics, and computation, and (2) testing research and research 
methods. The PD in these two areas can help enhance testing professionals’ technical roles as 
researcher and scientist or research scientist. Attending to the PD in these areas can help improve 
test quality and support the development of an ability test, diagnostic test, etc. It can also 
facilitate test use and test evaluation.     
One issue that emerged here is given that testing organizations in China are not yet highly 
professionalized, to what extent are they ready to consider these two PD areas? In addition, as 
presented, research is claimed as the top priority but this is not practiced in reality. How to 
explain this gap? These issues will be discussed in the next chapter. 
Mixed and soft expertise. The remaining PD needs are categorized as mixed or soft 
expertise including test use and test evaluation, assessment and evaluation, management and 
CCPT, educational context, and educational and social responsibilities. Attending to those PD 
needs can facilitate testing professionals’ other roles (different from the technical role) including 
serving as an educator, evaluator, social service provider, administrator, and change agent.   
Test use and assessment and evaluation (including test evaluation). These are two 
activities or approaches that have been emerging in Chinese testing in recent years. The PD in 
these two areas can help testing professionals facilitate their educative and evaluator roles, 
particularly by attending to proper test score interpretation and use, providing training for test 
use and assessment literacy to schools and other stakeholders (including policy-makers, the 
pubic, and content experts). Assessment and evaluation also have other important ways to 
contribute to testing system reform and quality education as discussed previously. 
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Management and CCPT. As commonly recognized, testing in China is basically testing 
organization and administration. Therefore, management and CCPT skills are very important for 
testing professionals. However, what is particularly meaningful in this study is the expertise in 
management and CCPT targeted on how to make testing professionals an effective change agent. 
In other words, management and CCPT skills can help testing professionals work with other 
social forces to address the biggest challenges in contemporary Chines testing, i.e., reforming 
testing culture and adjusting the relationship of testing organizations with the government.       
Education context of testing and education and social responsibilities. According to 
external experts, the fast development of Chinese testing in the past few decades should be 
attributed to the conceptual change of attending to test only to attending to the broad context of 
testing, i.e., testing is viewed in a broad context. For example, the emerging field of test use and 
evaluation is a consequence of attending to the context of testing.  
Meanwhile, a strong sense of education and social responsibilities serves as a foundation 
to reform testing culture and develop highly professionalized testing organizations in Chinese 
context, which are regarded as the biggest challenges in Chinese testing.  
Some issues emerged including, but not limited to, (a) to what extent can test evaluation 
facilitate quality education? (b) Is the current CEE a true ability test? (c) In what ways has the 
testing evaluation results been used in schools? What is the backwash effect of testing evaluation? 
These issues will be discussed in Chapter Five.  
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Chapter V 
Discussion and Conclusion 
In this chapter, I first present the summary of the main findings from previous chapters. 
Then, I discuss some limitations of the study followed by suggestions for future studies. Also, I 
summarize the challenges as well as the recent evolution of Chinese testing. Further, I reflect on 
my own bias and misconceptions I had prior to undertaking this study, as well as feelings I 
experienced conducting the study. Lastly, I end this chapter by presenting my concluding 
remarks and implications.    
Summary of the Main Findings 
In this study, I assessed the perceived PD needs of testing professionals in China, with 
an aim to develop a rich understanding of the reasons behind the needs, as well as the 
implications of those PD needs to developing a better testing system in China. Through this 
study, I intended to uncover what expected roles testing professionals in China play in a 
contemporary Chinese context. 
Salient PD needs of testing professionals in China. Based on the integrated survey and 
interview data, eight salient PD needs were discovered for testing professionals in China. They 
are: (1) measurement, statistics, and computation, (2) testing research and research methods, (3) 
making better use of test score information (maximizing test use) and analyzing post-test data, (4) 
assessment and evaluation, (5) management, (6) educational context of testing, (7) 
communication, collaboration, personal, and training skills, and (8) social and educational 
responsibilities. See Figure 3 for the overview of the main findings  
Reasons or considerations for having these PD needs. Based on the interview data, 
testing professionals were found to report their PD needs based on three types of motivations or 
considerations: (a) to meet their current work requirement, (b) to prepare for future testing   
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Figure 3. Overview of Main Finding
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development and advancement (so as to stay competitive in the job market), and (c) to promote a 
better testing system and thus higher quality education. The distinction lies among the three 
motivations is that testing professionals with the first two motivations did not explicitly express 
their intention or awareness to contribute to improving the testing system or quality education, 
while those with the third motivation demonstrated their clear awareness and intention to 
contribute to the testing system or quality education.   
Overall, based on the interviews, the majority of the testing professionals appeared to be 
motivated to meet their current or future job requirements. Compared to the testing scientists, 
testing administrators appeared to be more motivated to contribute to a better testing system or 
quality education, while the external testing experts seemed to be even more motivated to 
contribute to a better testing system or quality education compared to testing administrators. 
Meanings of these PD needs for a better testing system and quality education. Based 
on the interview data, I discussed each PD need by presenting multiple perspectives that 
represent four different groups (i.e., testing scientists, testing administrators, external testing 
experts, and the researcher) for comparison. See Figure 3 for the overview of the main findings.   
Hard expertise. The first two PD areas (measurement, psychometrics, statistics, and 
computation, and testing research and research methods) are categorized as hard expertise, which 
is related to the traditional domain of expertise in testing. PD in these areas can improve the 
technical aspect of test quality and support the development of aptitude and diagnostic tests, 
provide technical support for conducting test evaluation and making better use of test score 
information (maximizing test use), and enhance testing professionals’ technical roles as scientists 
and researchers. 
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Mixed expertise. The PD areas in maximizing test use and analyzing post-test data, and 
assessment and evaluation are categorized as mixed expertise. They are classified as mixed 
expertise because they involve both nontechnical and technical components.  
PD in both test use and assessment and evaluation can help testing professionals facilitate 
their roles as social service providers, educators, and evaluators, particularly by attending to 
proper test score interpretation and use, and by providing training for appropriate test use and 
assessment literacy to schools and other stakeholders (e.g., policy-makers, the pubic, content 
experts, etc.). Assessment and evaluation can be used as a powerful tool to contribute to testing 
culture reform, facilitate testing organization development, and monitor various testing activities. 
Soft expertise. The remaining four PD needs are categorized as soft expertise. Attending 
to these PD needs can facilitate testing professionals’ non-technical roles including serving as an 
educator, evaluator, social service provider, administrator, and a change agent.  
Management and CCPT. Testing in China is a matter of testing organization and 
administration, which can justify why management and CCPT are very important for testing 
professionals. Attending to the PD needs in these two areas can enhance testing professionals’ 
role as an effective change agent through communication and collaborating with other social 
forces to address the two biggest challenges in Chinese testing (i.e., reforming testing culture, 
and adjusting the relationship of testing organizations and the government). 
Education context of testing & education and social responsibilities. According to 
external experts, the fast development of Chinese testing in the past few decades should be 
attributed to the vision that testing is positioned and viewed in a much broader context. For 
example, the emerging field of test use and evaluation is a consequence of attending to the 
context of testing. Further, a strong sense of education and social responsibilities serves as a 
foundation to address the two biggest challenges in Chinese testing, as aforementioned. 
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Limitations of the Study 
Participating testing organization. Although I am interested in studying multiple 
testing organizations at various levels of testing sophistication, given practical constraints, I 
purposefully selected one single testing organization (i.e., ABC Testing Organization) with a 
high level of testing sophistication. I acknowledge that one single testing organization is unlikely 
to be a strong representation of others. We should be cautious when attempting to generalize the 
results in this study to other testing organizations in China.      
Survey participants. Due to the small population (n = 42) of qualified testing 
professionals in ABC Testing Organization, the survey was sent to five testing professionals 
from other testing organizations at a high level of testing sophistication who were personally 
known to my contact. When interpreting the survey results, not all survey participants were from 
the participating testing organization. I would suggest future researchers recruit more testing 
professionals from other testing organizations that are at a similar level of testing sophistication. 
With a larger sample size, survey data may be analyzed by more advanced statistical methods 
like principal component analysis or factor analysis to produce stronger results regarding 
perceived PD needs.           
Language, jargon, and cultural barriers. Since the data collection was conducted in 
Chinese, I experienced difficulties translating certain terms or colloquialisms into English. This 
language barrier could compromise my readers’ understanding of those terms, jargon, or 
colloquialisms and their related social context.    
Despite the fact that I am a native Chinese speaker, I still experienced cultural barriers in 
the data collection process. Cultural barriers occurred quite frequently when a term has different 
meanings across the two cultures (i.e., China and the U.S.); they could also be evidenced in the 
researcher’s judgment on the authenticity of the interview data (i.e., whether one particular 
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interviewee told you the truth or gave a political response). For future researchers who conduct 
research in the culture you are originally from yet you have been away from for years, I suggest 
being very careful in predicting the language and cultural challenges you may encounter. It is 
likely that you may feel yourself as a foreigner in the field (i.e., there are simply so many things 
to learn) and you may be treated somewhat as a foreigner (for example, some interviewees 
automatically greeted me in English; a number of interviewees explained to me the cultural 
differences between the two countries during the interview process).  
Developmental mixed methods purpose. Ideally, I intended to achieve developmental 
mixed methods purpose, but due to time constraints in the field, the complementarity purpose 
was actually achieved. For future researchers who are interested in adopting a mixed methods 
approach for the development purpose, I would suggest after survey data collection they leave 
adequate time (i.e., a minimum of four weeks) before interviews. This would allow time for 
survey data cleaning, analysis, and preliminary findings, and consequent interviewee selection 
and interview protocols could be updated based on the survey results.         
Tradeoff for using mixed methods. Using a mixed methods approach brought strengths 
to the study. It provided opportunities for me to blend different ways of knowing and 
understanding to investigate the complicated social construct in this study (i.e., the PD needs of 
testing professionals in China); it also opened doors to implement a survey followed by an in-
depth interview. However, this approach also presented tradeoffs. For example, due to the time 
constraint, I was not able to conduct member checking for my interview data. In addition, even 
though there were other recommended testing professionals who would be potentially interested 
in participating in this study, I was only able to conduct 11 interviews.   
Suggestions for Future Research 
Research on the social and educational responsibilities of testing professionals. One  
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question that was lingering in my mind during my data collection is the following: in this era 
when the call for reforming testing culture has been widely acknowledged as overdue, what are 
testing professionals with high social and moral responsibilities supposed to do in their testing 
practice? To what extent are they supposed to fulfill or go beyond their job tasks and 
responsibilities? Further research is suggested on this topic.    
Research on the compromises in testing development. As one finding in this study, 
testing in China is a compromised product out of its social context. This is likely to be true in 
other social contexts as well. However, different social contexts may produce different 
compromises in testing development procedure. It would be interesting to conduct future 
research on this topic either by examining one particular testing product (e.g., the CEE in 
Chinese context) or studying a few for comparison. This could help enhance the management of 
test development and analysis.   
Research on test security by studying the testing development procedure. As another 
major finding, testing in China is a compromised product given the contemporary educational 
and social context. One interesting social phenomenon is that both public and private test 
preparation services are growing increasingly intense and prolific. Fighting with the test prep 
services with a purpose to address test security has become a top challenge for testing 
professionals. There has not been a study that investigates the coping strategies testing 
developers have used to address this emerging issue. It would be meaningful to do research on 
what this battle is about, what strategies both sides have used in order to win the battle, and in 
what ways testing professionals have attempted to balance the two major testing issues such as 
test security and test quality. 
Research on testing culture reform. As one major finding, outdated testing culture and 
values is one of the biggest barriers that have prevented the development of Chinese testing. 
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Future studies could examine various efforts testing professionals have made and the changes 
and consequences that have been brought to schools. For example, future researchers can 
specifically study the influence of test evaluation and its related training services on school 
teachers’ and administrators’ conceptions of testing.  
Definition of testing research. My interview participants have different views on the 
definition of “research”. Some define it in a more strict sense, i.e., only measurement theories-
based research is real research, while some others define it in a relaxing way, i.e., any inquiries 
related to testing are research. It would be helpful to have further research to help define the term 
“research” for testing. 
Definition of labels for testing professionals. Interview participants define themselves 
with different labels. For example, some participants see themselves not only as testers but also 
as evaluators, while others firmly believe they are just testers, while assessment and evaluation is 
expected to be taken care of by others. Similarly, some interviewees position themselves as 
educators, while some others believe they are mainly psychometricians. I would strongly suggest 
future research on the definition of labels such as “tester”, “rater”, “proctor”, “evaluators”, 
“psychometricians”, “educators”, “researchers”, and so on.  
Definition of the original and modern meanings of criterion-referenced testing. The 
definition of criterion-referenced testing brought confusion to my interview participants. 
According to Davidson (2012), there is a distinction between the original meaning and modern 
meaning of criterion-referenced where the original meaning is opposed to norm-referenced 
testing while the modern meaning is limited to providing thick score reports. It would be 
interesting to find out Chinese testing professionals’ understanding of this term and how it is 
different depending on different groups or the individual.  
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Definition of test evaluation. The term test evaluation was often used interchangeably 
with evaluation among my interview participants. In Chinese context, test evaluation is defined 
as a way to provide thick information to schools based on their students’ test scores so as to 
inform evidence-based instruction. Measurement experts and external testing experts can usually 
clarify the distinctions of the two terms, yet it may not be necessarily the case for content experts, 
testing administrators, and schools. It would be interesting to find out the definition of these 
terms including evaluation, test evaluation, test quality evaluation, and validation in Chinese 
testing and education.          
Recruiting participants at a conference. Given time constraints, this study only focused 
on one province-level testing organization. Considering that the small number of qualified 
testing professionals (i.e., those in charge of test development, research, and evaluation) would 
number about 100, future studies could target the entire population. One feasible way to recruit 
participants is through a national conference. Of course, getting the access to the conference and 
the conference participants can be very challenging, particularly for external researchers who 
lack connections with Chinese testing organizations.  
Suggestions on interview participants. If time and resources allowed, future studies are 
suggested to include the very top key-decision makers in the Chinese testing field for interviews. 
Based on my interviews, I found that the key-decision makers’ perspectives are critical and 
influential for the future development of Chinese testing. The key-decision makers can be those 
at province or national levels of testing organizations, testing institutes, or testing associations.  
Challenges and Complexities of Chinese Testing Practices 
Top challenges in Chinese testing. “The biggest challenge we face is not technical 
issues, but more in the outdated notion and values in testing.” – A testing administrator      
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Testing culture reform is the biggest or top priority in Chinese testing field. As a shared 
vision from my interviewees, reforming the outdated testing notions and values is a prominent 
task and challenge in Chinese testing. While this reform requires efforts from both inside and 
outside the testing field, I believe testing professionals have unavoidable responsibilities to 
advance this reform in various ways. One critical role they could serve is to be a trainer or 
educator for test use stakeholders including schools, decision makers, students, and the public; 
they are expected to reach out to multiple stakeholders to share proper values and conceptions 
regarding testing, score use, and other basic assessment literacy.          
Adjusting the relationship of testing organizations and the government. I believe 
changing the relationship between testing organizations and the government is another top 
challenge Chinese testing has to address, particularly in this new era. Through this study I 
learned that testing organizations in China are still highly controlled by the government and are 
not yet real professional organizations (or Chinese testing is not yet a real professional field). 
Striving for more autonomy and decentralization from the government offers the foundation for 
testing organizations to develop into professional organizations.    
Complexities of testing practices. Chinese testing is known as a compromised product, 
which is evidenced in the following aspects.  
Intense battle between testers and test study service providers. Test study services are 
gaining rising popularity for high-stakes tests such as the CEE. Based on my interviews, the 
creative ways how those services study the targeted tests can be beyond imagination, e.g., a high 
level of test prep is to study the thinking styles of test developers (i.e., content experts). This has 
not only enlarged the gap between the rich and the poor, and between keynote schools and 
common schools, but also has threatened the validity of CEE test scores for college selection 
purposes. Given the intensity of this battle, test security has been emphasized as the top criterion 
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for test quality; as a specific requirement for test developers, all test items this year (including 
their alternative ways and even solution thinking patterns) must have never appeared in any 
previous year, which is referred to as zero repetition.  
As commented by one measurement expert, “since Chinese people are smart, 
they are capable of practicing one test item from multiple alternative ways; this plus the rapid 
development of test study services makes the CEE construction extremely challenging.”  
Compromise with school teachers for the transition from knowledge-based testing to 
aptitude testing. The Blueprint has called testing to switch from knowledge-based to aptitude 
testing with a purpose to promote quality education (i.e., help students develop high-order 
abilities). School teachers’ responses to this initiative are rather passive, as this reform expects 
teachers to change lesson plans to meet the demands. Given the current affiliation relationship of 
testing organizations with the central government, testing professionals have to play a role to 
support and implement the initiative from the government on the one hand and on the other hand 
to negotiate with school teachers to balance teachers’ interests. This makes testing (e.g., CEE test 
papers) a compromised product in Chinese context.  
The double-purpose requirement of the CEE (for both college selection and guidance for 
K-12 education) exacerbates the compromised situation, which makes CEE test development 
extremely challenging. As commented by one interviewee, “CEE test developers are tied with 
countless chains.”  
Changes and Evolution of Chinese Testing in the 21st Century 
Despite all the challenges and deadlocks the Chinese testing industry faces, no one can  
deny its rapid changes and development in the past decades, particularly in the 21st century. One 
of my external interviewees commented that “some foreigner friends who visited China 20 years 
ago felt the testing development in China is simply like a dream, far beyond their imagination.” 
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Consistently, Dr. Dai, as one former director of the National Testing Center, noted in his article 
Concept update, system innovation, scientific design and system promotion (2011) that the 
contemporary Chinese testing system is one important component of the national education 
enterprise. As such, it has proceeded under comprehensive, systematic, and regulated 
development momentum, and the progress of Chinese testing has laid a solid foundation for 
constructing a modern testing and assessment system in China with a purpose to promote quality 
education and students’ all-round development. The advancement in Chinese testing is primarily 
evidenced in the following four areas.  
Initial development of the advanced testing and assessment values and beliefs. Dai 
(2011) believes that the most important feature of the modern testing view is having a conception 
of evaluation (i.e., evaluative thinking) integrated into testing theories and practice. However, 
given the absence of evaluative thinking in the Chinese testing system for many years, testing in 
China has been used to replace the role of evaluation; this resulted in the prevalence of teaching 
to the test and the education process being overshadowed by the emphasis on test scores, which 
has prevented quality education reform or students’ all-round development. 
According to Dai (2011), with the implementation of the national strategy of invigorating 
China through science and education, the conception of educational testing has experienced three 
significant changes in the new century, and a basic consensus has been achieved that Chinese 
testing should be expanded to integrate evaluative thinking, and this reformed view should be 
used to guide the testing and assessment system reform. Although there is still a long way to go, 
Dr. Dai believes that China has experienced initial changes in developing a modern view of 
testing, and these changes include: (a) emphasizing evaluative thinking and the proper use of test 
scores while decreasing testing’s selection function, (b) facilitating the purpose of testing as 
serving student development rather than viewing testing as an administrative activity, and (c) 
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promoting students’ learning process rather than the sole focus on learning outcomes or testing 
scores.  
Ongoing progress in the scientific nature and professional level of Chinese testing. 
Dai (2011) believes that with the efforts in the past years, the core competence of Chinese testing 
organizations has been positively strengthened, and the scientific nature and professional level of 
Chinese testing has been enhanced, which has laid a good foundation for the development of 
modern professional testing organizations.  
Preliminarily established item bank indicating a new test development stage. In the five 
years between 2006 and 2010, item bank construction has taken shape in China, and a scientific 
item bank test development system was been preliminarily established. Dai (2011) comments 
that Chinese testing has basically moved away from the traditional test development model based 
on testers’ experience, and entered a preliminary professional, scientific, standards-based, and 
informational new stage.  
Initial establishment of a scientific testing management system. Dai (2011) argues that a 
scientific testing management system with emphasis on test security and high efficiency has been 
initially established in China. This can be evidenced in the following areas: (a) the national 
educational testing management and service platform has been established and put into use, 
which has formed a three level testing supervision system (i.e., national level, provincial level, 
provincial city level); (b) the capacity to address educational testing emergencies has been 
improved by establishing the Emergency Responses Preliminary Plan to National Educational 
Testing Unexpected Incidents in 2008; and (c) the technology use in educational testing has been 
further enhanced, which is evidenced in the active development of the national educational 
testing integrity system, self-study testing informational management system, social certification 
testing management system, and overseas testing online registration system. 
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Enhanced role of testing research. In order to promote research in testing, the National 
Institute for Educational Assessment (NIEA) was established in 2010 via a collaborative effort 
between the National Education Examinations Authority and Beijing Normal University. Its 
primary function focuses on conducting theoretical research in educational testing and 
assessments, and promoting effective dissemination of research findings. With the adoption of 
modern educational assessment conceptions and methods, NIEA has conducted the research and 
experiments on Programme for International Student Assessment (PISA), which was utilized by 
ten provinces along with approximately 20,000 schools (National Institute for Educational 
Assessment, 2014).  
Enhanced communication with international testing organizations.  
International communication serving a critical role in testing organizations’  
development. Based on my interviews, testing organizations in China have been greatly valuing 
their communication with international testing and assessment organizations. Every year a large 
number of testers are sent to visit ETS, ACT, Cambridge Assessment, and more. According to 
one external interview, in testers’ views the changes in Chinese testing are large and happening 
quickly to testing as well as in testing management; these changes benefit from international 
communications as well as their top leaders’ visions and many years’ efforts in reforming the 
traditional testing practices. As commented, “Our today’s development…is a result out of many 
years’ efforts and international communication. Without these international communications, we 
would probably remain the same, i.e., all testing organizations would still be government 
authorities and still staff all administrative officials.”  
Learning from the west—from direct learning to in-depth learning. When China newly 
adopted the open policy in 1979, its discrepancy from the west was enormous in almost any field, 
including testing. This huge gap enabled testers in China to directly learn or borrow from the 
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west. For example, when Chinese testers first visited western countries, they noticed that grading 
can be done by computers, which they had never thought of before. Then, after they came back, 
they decided to study grading machines and how it can be used in the CEE.  
The development of Chinese testing has been both fast and significant in the past 
decades. However, after this booming period, the learning from the west has entered a new era 
when more in-depth learning is expected to customize to the unique needs of Chinese context. 
After realizing this significant change in Chinese testing’s development, the new Director of the 
National Testing Center (NTC) decided to extend testers’ visiting time in western countries to a 
minimum of three months, which is much longer than before. 
International communications could bring hope. Given the unique characteristics of the 
Chinese testing system, in-depth learning from the west has become very challenging. However, 
the idea behind international communications is that it could bring hope, as it could inform 
Chinese testers of the differences and gap they may have in the global arena, thus possibly 
offering some creative thinking to address the top challenges and deadlocks that Chinese testing 
has to face today. 
Development of Computerized Adaptive Testing (CAT). Lastly, but very  
importantly, I will illustrate the rapid development of CAT in China and its significant role in 
promoting quality education through individualized learning. 
CAT can facilitate individualized adaptive learning. The most critical value CAT can 
contribute to education is that it can facilitate individualized adaptive learning. Over the past two 
decades, CAT has become an increasingly important method in large scale educational 
assessment. Compared to traditional paper-pencil tests, CAT provides more efficient latent-trait 
estimates with fewer items. According to Chang (2014), a growing body of evidence shows that 
CAT has enormous potential to revolutionize classroom assessment and facilitate individualized 
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learning, because the tailored assessment to individual students could produce more precise and 
reliable diagnostics regarding each student’s understanding and thought processes, thereby 
enabling teachers to better pinpoint areas in which students require further instruction. 
While CAT technology has been increasingly used worldwide for implementing large-
scale administrations and licensure testing, Chang (2011) believes that its use in classroom 
assessment is lagging behind. During his interview with Teacher Weekly, Dr. Chang advocated 
that China needs to emphasize the function and role of CAT in classroom assessment and to 
promote its use in assessment practice (Zhao, 2013).      
CAT trials and development achieved by Chinese testers. According to Chang (2014), 
his colleagues in China have been actively studying CAT, and recently successfully developed a 
model to make paper-and-pencil tests adaptive, which was referred to by Dr. Chang as a 
marvelous breakthrough. As Chang (2014) describes, their design system including only a PC 
server and a smart printer-scanner can automatically score students’ P&P tests, and then generate 
an individualized diagnostic report along with a tailored homework assignment for each student. 
This has demonstrated how CAT technology can be used to support individualized instruction on 
a mass scale. Chang (2014) predicts that this model will play important roles in the future of 
classroom assessment.  
Reflection on the Recent Development of Chinese Testing 
The contemporary Chinese testing system, considered as one important component of the 
national education enterprise, serves the role of promoting quality education and talent 
preparation for mid-long term national development. As such, it has proceeded under 
comprehensive, systematic, and regulated development and the progress of Chinese testing has 
laid a solid foundation for constructing a modern testing and assessment system in China with a 
purpose to promote quality education and students’ all-round development.  
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On the one hand, these recent developments have demonstrated the capacity and hope for 
further advancement in Chinese testing. On the other hand, according to Dai (2011), despite 
several decades’ efforts, some key issues (e.g., the overweight of testing in educational 
assessment with important decisions frequently made based on a single assessment and the 
overemphasis of test scores and intellectual development in education while devaluing students’ 
emotional, social, character, and moral development) have not yet been addressed from the root; 
their root causes are outdated testing notions, values, and systems that need urgent, in-depth 
reform. Without being properly addressed, these root causes would prevent the further 
construction of a modern Chinese testing and assessment system, and thus compromise the 
advancement of quality education reform.  
The Blueprint, implemented in 2010, has reiterated the importance of the role of testing 
professionals in the national educational enterprise and mid-long term national development, i.e., 
they are called to take responsibility for guiding quality education and meaningful student 
learning and assessment through testing practices. The heavy weight on testing in Chinese 
education, the decentralization trend of the Chinese testing system, the national strategic 
educational development, the global competition, along with the lack of pre-professional 
training, highlight the need for critical inquiry into the qualifications and PD of testing 
professionals in China.  
Reflection on My Study 
Surprises, challenges, and questions. Through my study, I discovered that, despite all 
the advocates for the recent reform of Chinese testing, in reality, the actual changes are still 
rather small. For example, the priority for CEE test development is still test security, coverage, 
and no repetition, and advanced expertise does not seem to be really important in Chinese testing. 
As another example, no Chinese testing organizations seems to be true professional 
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organizations in a strict sense, since they largely remain heavily affiliated with the government 
with limited autonomy to make professional decisions. Further, personnel selection systems in 
testing organizations seem to be lacking standards. For example, testing organizations rarely 
develop clear job descriptions even for professional or technical positions, and personnel 
selection and employment are still predominately influenced by nepotism and cronyism. All 
those made my heart sink during my study.  
In addition, during the data collection process, I was questioned by one testing 
professional I personally know regarding the importance of studying the PD issue of testing 
professionals in China. As commented by him, “similar to testing research, PD is actually not 
that important in reality, although people say it is important.” According to him, the most 
important thing in Chinese testing is still test development and the most important criteria for test 
quality are still test security, content coverage, and zero repetition.  
My heart sank when hearing his comments, and I even felt somewhat defeated at certain 
point. Upon reflection, I believe that his perspective does represent a practical voice among 
testing professionals in China who have a clear view of the negative sides of the Chinese testing 
reality and understand the huge socio-political system influencing testing organization 
development as well as testing professionals’ individual development. They may not lack the 
social responsibilities to make a difference in Chinese testing, but it appears more likely that they 
do not necessarily believe that the current testing reality would change in the near future, or 
individual efforts in a social context like China could work or be worthwhile. Similarly, through 
my interviews, I also witnessed contrary perspectives among testing professionals regarding the 
meaning of PD in current Chinese testing and the impact of individual contribution on the testing 
reform. This will be described in the following section of Joy, Excitement, and Hope.     
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My own bias and misconceptions prior to the study. The literature I read, which has 
been reported earlier, in the past few years regarding testing reform, including the testing 
organization development, focused heavily on the negative aspects of Chinese testing, which 
somewhat corroborated my own personal experience. However, I am happy to say that through 
this study, a lot of my biases proved not to be true. For example, I always thought testing 
professionals in China (due to lack of appropriate system support) tend to just do what is 
required of them by their supervisors. Through the interviews, I learned that many of them 
actually make great efforts to go far beyond what they are expected to do. At least one testing 
professional from each interview group impressed me with the social and educational 
responsibilities they demonstrated.  
As another example, given that testing reform has been advocated for decades yet the 
changes have been small, I always thought testing professionals are like government officials 
with quite relaxing job tasks. However, through the interviews I’ve learned that the challenges 
many testing professionals face are actually huge and complicated. They are expected to consider 
the various interests of different stakeholders, be able to negotiate, and compromise to balance 
different interests.        
Joy, excitement, and hope. In the data collection process, many stories I heard and 
evidence I collected made me feel joy, excitement, and hope for the future of Chinese testing. 
For example, one content expert shared that upon completing the survey on his way back home 
his mind was full of thoughts about improving his expertise in measurement and statistics. One 
measurement expert contacted me to learn about my findings and recommendation for future 
research. One administrator invited me to go back to present my findings and have a forum with 
their staff.          
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As another example, there is a group of testing professionals who strive to advance the 
reform and make a difference for Chinese testing. Although this group may represent only a 
small portion of testing professionals, at least one of my external interviewees belongs to this 
group. On the one hand, he had a clear understanding of the obstacles and challenges Chinese 
testing faces; he admitted that without reform, the future of the CEE would be the same as Keju. 
However, on the other hand, with a genuine heart for the education and the future of testing, 
despite all the complaints and rejections from people that represent the traditional voice, he 
firmly positions himself as an educator and believes that educators have no right to complain. 
Besides that, he made every effort to come up with new ideas and put them in trials to reform the 
CEE and the testing culture.  
Also, I was excited to hear from one testing administrator that he rejected an invitation to 
comment on the CEE preparation strategies by a well-known newspaper. He commented that as 
a testing professional in charge of test developers, he cannot facilitate the already intense test 
preparation. I was impressed with the ethical standards he holds.         
Through my study, I found that there is no lack of testing professionals who are making 
sacrifices and dedicated to making contributions to Chinese testing’s future. They go beyond 
normal job requirements and expectations to make that happen. They genuinely and deeply care 
about the next generations’ growth and development, have a strong faith and creative mind, and 
make every effort to strive for a brighter future for testing and education.       
Conclusion and Implications 
Social and educational responsibilities and CCPT as the most critical PD needs. 
Among the eight reported PD needs, I believe that social and educational responsibilities and 
CCPT expertise are the most important. As commented by one external testing expert, “Chinese 
testing has been stepping into its deep water area, as similar to Chinese economic development.” 
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I believe that without reforming the outdated testing notions and values, or adjusting of the 
relationship of testing organizations and the government, Chinese testing or quality education 
would be least likely to step out of the deep waters or break from its current deadlock. On the 
contrary, the reform in these two areas would positively contribute to the testing system reform, 
and thus benefit the next generations’ education and growth, and even the national development. 
Given the dilemmas in Chinese testing, testers and testing organizations are called to hold strong 
social and educational responsibilities to advocate for reform in these two areas, which serve as 
foundations for other PD needs.  
While testing professionals perceived their expertise in CCPT as high, their definition of 
CCPT (referred as traditional definition of CCPT) appears to only focus on its technical aspect, 
rarely attending to its aspect of responsibility, i.e., they may be very articulate and 
communicative but may not be able to help audiences learn what they need, or impact their 
audiences. Instead, by attending to the social/educational responsibilities, when testers provide 
training for schools, not only do they conduct the training, but they also take the responsibility to 
help schools understand the meaning of testing evaluation and the reformed conceptions of 
testing (referred as modern definition of CCPT). In other words, they are not only expected to 
have the technical skills to speak fluently and articulate well, but also are expected to take 
responsibility for audience’s learning, e.g., they could evaluate what and how well their 
audiences have learned, and are willing to adjust their training plans to accommodate audience’s 
needs. 
 I believe that this modern definition is critical for Chinese society when outdated testing 
notions, values, and systems are regarded as the top challenges in Chinese testing. As such, 
testing professionals are expected to position themselves as educators to share basic assessment 
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literacy to various stakeholders. Beyond that, they are expected to serve as a change agent by 
producing creative ways and approaches to actively reach out to these audiences. 
Test use and test evaluation as very important PD needs. Test use and test evaluation 
are very important PD needs, not only because they are a call from the Blueprint, but they also 
serve as a feasible approach for testing organizations to strive for their autonomy from the 
government and to influence education and/or society. For example, if a testing organization 
develops a large database of testing information with a purpose to serve various test users, one 
day education officials may have to rely on this database for some decision making and they 
would recognize the importance of testing organizations to education and society.  
Test use and test evaluation also offer an important approach for testing professionals and 
organizations to advocate reformed testing notions and values when conducting training for 
schools or other stakeholders. They serve a role of social service provider and educator. 
PD as an ongoing process. Given the fast development of the testing field, along with 
the complexities and challenges in contemporary Chinese testing, I strongly believe that PD 
should be an ongoing process in Chinese testing organizations. Testing professionals are 
expected to be lifelong learners, and testing organizations are expected to be strong learning 
institutes, which is evident in the worldwide top testing organizations.  
Practical considerations for PD. While PD is conceptually valued by testing 
professionals in China, testing professionals often lack the time to attend to their PD. Their 
routine job tasks designated by the government usually take a huge amount of time, leaving 
limited time for their PD. Therefore, it is important to consider the practical constraints, 
particularly time factors, when speaking of PD, particularly for those PD needs in preparation for 
their future careers.       
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Limitations of PD in the reforming testing system. It is important to acknowledge that 
PD is only one limited way to address the challenges in Chinese testing, because many issues are 
actually deeply connected to other broader factors such as the socio-political system that are 
beyond the scope of PD. This is especially true at this stage when testing organizations are still 
heavily controlled by the government, and have not yet had the chance to grow into real 
professional organizations. Similar to testing research, PD for testing professionals also tends to 
be valued in mind, but may not be necessarily true in reality. However, I can envision that PD 
issues will be getting more important with testing organizations’ development in their 
professionalization level. 
Further, given the discovery that Chinese testing organizations are not yet true 
professional organizations, the practicality of this study may get compromised. However, I 
believe it still sheds light for testing organizations’ mid-long term PD planning. It also adds 
insights for scholars who have interest in the PD issue of testing professionals in Chinese context. 
Additionally, I believe that the PD of testing professionals will increase in importance with the 
advancement of testing organization’ professionalization.  
Optimism. “Optimism is the faith that leads to achievement. Nothing can be 
done without hope and confidence.” – Helen Keller  
This study reveals that Chinese testing faces huge challenges. As commented by one 
external testing expert, “Chinese testing has been stepping into its deep waters, meaning that 
Chinese testing system reform has entered a very pivotal stage…” I believe that without 
reforming outdated testing notions and adjusting the relationship between testing organizations 
and the government, Chinese testing and quality education would be unlikely to step out of the 
deep waters.  
As argued earlier, given the dilemmas in Chinese testing, testers and testing organizations 
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are called to hold strong social and educational responsibilities to advocate for the reform, which 
serves as foundations for their other PD needs. PD for testing professionals is only one way to 
address the challenges in Chinese testing; this is especially true at this stage when testing 
organizations are still heavily controlled by the government, and have not yet had the chance to 
grow into real professional organizations. 
However, despite all the challenges and deadlocks Chinese testing faces in this 
contemporary era, I believe the future of Chinese testing is bright. First, the rapid and expansive 
changes and evolvement in Chinese testing in the past decades, especially in the 21st century, 
has evidenced the capacity of the further development of Chinese testing. Researchers have 
reached a consensus that the upward development momentum of Chinese testing has laid a solid 
foundation for constructing a modern testing and assessment system in China which intends to 
promote quality education and students’ all-round development, and thus serve the mid-long 
term national development and global competition. 
Further, as I discovered in my study, many testing professionals are sacrificing and 
committed to making contributions to Chinese testing’s future. There are many out there 
advancing the reform of the traditional Chinese testing system and working to develop a modern 
testing and assessment system.  
Although I believe the future of Chinese testing is positive, I acknowledge that the 
obstacles and challenges ahead are huge and noticeable, and fighting to break these deadlocks 
will be time-consuming. It calls for more and more testing professionals as well as other 
stakeholders (e.g., policy-makers, educators, the public, etc.) to take the shared social and 
educational responsibilities to make it happen.  
I would like to end this chapter by citing a quote from an administrator interviewee, 
“Although we cannot make quick progress, we can take time to change slowly, gradually with 
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one or two decades...We are just like a central point of a circle, like the origin of change agent. 
As long as we keep moving, it will involve the surrounding area which will grow bigger and 
larger.”  
  
 
 
170 
 
References 
American Educational Research Association, American Psychological Association, & National 
Council on Measurement in Education (1999). Standards for educational and 
psychological testing. Washington, DC: American Psychological Association. 
American Educational Research Association, American Psychological Association, & National 
Council on Measurement in Education (2006). Standards for educational and 
psychological testing. Washington, DC: American Psychological Association. 
Altschuld, J.W. (2010). Needs Assessment: Phase II collecting data. Thousand Oaks, CA: Sage. 
Altschuld, J.W., & Kumar, D.D. (2010). Needs Assessment: An overview. Thousand Oaks, CA: 
Sage. 
Altschuld, J. W., & Witkin, B. R. (2000). From needs assessment to action: Transforming needs 
into solution strategies. Thousand Oaks, CA: Sage. 
Bachman, L.F. (2005). Building and supporting a case for test use. Language Assessment 
Quarterly, 2(1), 1-34. 
Beijing Education Examinations Authority [北京教育考试院] (2014). 北京教育考试院简介
[Introduction to Beijing Education Examinations Authority]. Retrieved from 
http://www.bjeea.cn/html/zjksy/ 
Caracelli, V.J., & Greene, J.C. (1993). Data analysis strategies for mixed methods evaluation 
designs. Educational Evaluation and Policy Analysis, 15(2), 195-207.  
Caracelli, V.J., & Greene, J.C. (1997). Crafting mixed-methods evaluation designs. In 
J.C.Greene and V.J.Caracelli (Eds.), Advances in mixed-method evaluation: The 
challenges and benefits of integrating diverse paradigms. New Directions for Evaluation, 
74. San Francisco: Jossey-Bass.   
Chang, H.H. (2014). Psychometrics behind computerized adaptive testing. Psychometrika, 1-20.  
Chang, H.-H., & Cheng, Y. (2005). 计算机化自适应测验(CAT)的发展和前景展望 [The new 
developments and future directions in computerized adaptive testing, Part 1 [Chinese 
with English abstract]. 考试研究, 1, 12-24. 
Chang, H.-H., & Wang, C. (2010). 美国教育进展评估带给我们什么启示 [What can China 
learn from NAEP?]. 教育测量与评价（理论版）, 2, 4-9. 
Cronbach, L.J. (1971). Test validation. In R.L. Thorndike (Ed.), Educational measurement (2nd 
ed. pp.443-507). Washington, DC: American Council on Education.  
Cronbach, L.J. (1988). Five perspectives on validity argument. In H. Wainer & H. I. Braun 
(Eds.), Test validity (pp.3-17). Hillsdale, NJ: Erlbaum. 
 
 
171 
 
Dai, J. (2011). 更新观念 创新制度 科学谋划 系统推进—学习贯彻《国家中长期教育改革
和发展纲要》 [Concept update, system innovation, scientific design and system 
promotion: Study and implement The National Outline for Medium and Long-Term 
Education Reform and Development]. 中国考试, 1, 3-8. 
Davidson, F. (2012). Test specifications and criterion referenced assessment. In G. Fulcher and F. 
Davidson (Eds.), The Routledge handbook of language testing (pp.197-207). London, UK: 
Routledge.   
Fulcher, G., & Davidson, F. (2007). Language testing and assessment: An advanced resource 
book. Oxford, UK: Routledge.  
Fulcher, G., & Davidson, F. (ed.). (2012). The Routledge Handbook of Language Testing 
(Routledge Handbooks in Applied Linguistics). Oxford, UK: Routledge. 
Greene, J.C. (2007). Mixed methods in social inquiry. San Francisco: Jossey-Bass. 
Greene, J. & Caracelli, V. (1997). Defining and describing the paradigm issues in mixed-method 
evaluation. New Directions for Evaluation, 74, 5-17. 
Greene, J.C., & Caracelli, V.J. (2003). Making paradigmatic sense of mixed methods practice. In 
A. Tashakkori & C. Teddlie (eds.), Handbook of mixed methods in social and behavioral 
research. Thousand Oaks, CA: Sage. 
Greene, J. C., Caracelli, V. J., & Graham, W. F. (1989). Toward a conceptual framework for 
mixed-method evaluation designs. Educational Evaluation and Policy Analysis, 11, 255-
274. 
Hubert, L. (2006). Becoming a well-prepared psychometrician: What you should know 
quantitatively (but maybe were afraid to ask). In Tianjin Educational Testing & 
Assessment Research Institute, Selected materials for the workshop on testing technology 
& assessment methods (pp.5-10). Tianjin, China.   
Kane, M. (2006). Validation. In R. Brennan (Ed.), Educational Measurement (4th ed., pp. 17–
64). Westport, CT: American Council on Education and Praeger.  
Lee, Y.F. (2005). Effects of multiple group involvement in identifying and interpreting perceived 
needs. Unpublished doctoral dissertation, The Ohio State University, Columbus. 
Lee Y. F., Altschuld, J. L. & White J. W. (2007). Problems in needs assessment data:  
Discrepancy analysis. Evaluation and Program Planning, 30 (3), 258-266. 
Lei, X. (2006). 大规模教育考试命题与评价 [Large-scale educational test construction and 
evaluation]. 上海：华东师范大学.  
 
 
172 
 
Lei, X. (2007). 大规模教育考试科学属性之理论和实践思考 [The thoughts about the theory 
and practice of the scientific attributes of large-scale educational tests]. 教育与考试, 1, 
31-36.  
Lei, X. (2011). 基于标准的教育考试：命题. 标准设置和学业评价 [Criterion-based 
educational testing: test development, standard setting and learning assessment]. 上海科
学技术出版社.   
Lu, Y. (2008). 加强中考命题工作的科学化建设 [Strengthening the scientific construction of 
high-school entrance exam test-design]. 人民教育, 13-14, 29-31.  
Kane, M. (2001). Current concerns in validity theory. Journal of Educational Measurement, 38, 
319-342. 
Kane, M. (2004). Certification testing as an illustration of argument-based validation. 
Measurement, 2 (3), 135-170. 
Madaus, G., Russell, M., & Higgins, J. (2009). The paradoxes of high stakes testing: How they 
affect students, their parents, teachers, principals, schools, and society.  
Messick, S. (1980). Test validity and the Ethics of Assessment. American Psychologist, 35(11), 
1012-1027. 
Messick, S. (1989). Meaning and values in test validation: the science and ethics of assessment. 
Educational Researcher, 18(2), 5-11. 
National Institute for Educational Assessment [国家教育考试评价研究院] (2014). English 
About Us. Retrieved from 
http://niea.neea.edu.cn/show_sort2.jsp?class_id=40_09&supclass_id=&isinfo=0 
Niu, W. (2007). Western influences on Chinese educational testing. Comparative Education, 43 
(1), 71-91. 
Onwuegbuzie, A.J., & Teddlie, C. (2003). A framework for analyzing data in mixed methods 
research. In A. Tashakkori and C. Teddlie (Eds.), Handbooks of mixed methods in social 
and behavioral research (pp.351-383). Thousand Oaks, CA:  Sage.  
Packman, S.P., Camara, W.J., & Huff, K. (2010). A snapshot of industry and academic 
professional activities, compensation, and engagement in educational measurement. 
Educational Measurement: Issues and Practice, 29(3), 15-24. 
Qiao, L., & Zhao, T. (2006).  对我国教育考试机构专业化建设的几点思考 [Thoughts on the 
professional development of Chinese educational testing organization]. 中国高等教育, 7, 
51-52. 
 
 
173 
 
Shanghai Municipal Educational Examinations Authority [上海招考热线] (2014). 市教育考试
院主要职能 [Major responsibilities of municipal educational examinations authority].  
Retrieved from 
http://www.shmeea.com.cn/node2/node3/node372/node458/userobject1ai10519.html 
Shepard, L.A. (1993). Evaluating test validity. In L.Darling-Hammond (Ed.), Review of research 
in education (pp. 405-450). Washington, D.C.: Educational Research Association.  
Stake, R.E. (1995). The art of case study research. Thousand Oaks, CA: Sage. 
Suen, H. K., & Wu, Q. (2005). The keju examination system of china from a modern 
psychometric perspective. In T. Curran (Ed.), The rise and demise of the historical civil 
service exam system of china. Lewiston, NY: Edwin Mellen Press.  
Suen, H. K., & Yu, L. (2006). Chronic consequences of high-stakes testing: lessons from the 
Chinese civil service exam. Comparative Education Review, 50(1), 46-65.  
Sun (2009). Exploring the professional development needs of the psychometricians in China: An 
evaluative study of an international testing technology and assessment methods workshop. 
Unpublished paper, University of Illinois at Urbana-Champaign.  
Sun (2011). Perspectives on current expectations of testing professionals from China and the 
U.S. Unpublished paper, University of Illinois at Urbana-Champaign.  
Sunshine College Entrance Exam. (2007). 对分省高考自主命题的认识 [Understanding 
Province-Based college entrance exam autonomous test-design]. Retrieved from 
http://gaokao.chsi.com.cn/gkxx/ss/200702/20070204/772041.html 
Tan, H. (2006, September 27). 分省命题，改革仍需继续 [Province-Based test-design, reform 
needs to go further]. 中国教育新闻网. Retrieved from 
http://www.jyb.cn/cm/jycm/beijing/zgjyb/7b/t20060927_39841.htm  
Xie, X. (1999). 考试观念的变革 [Reform of testing concepts]. 开放时代, (1), 120-122.  
Ying, Z. (2006). 现行招生考试管理办法的法律空白与完善 [Current recruiting test 
management regulation legal system and improvement]. 中国考试, 5, 15-19.  
Yuan, G. (2007). An analysis of national educational assessment policy in the people's republic 
of china and the United States. Unpublished Ph.D. dissertation, Cleveland State University.  
Wang, Z. (2006). 试论考试在创建和谐社会中的作用与地位 [A trail discussion of test 
function and position in creating a harmonious society]. 中国考试, 2, 9-13.  
Wu, G. (2010). 高考效度问题研究 [The study of the College Entrance Examination’s validity]. 
教育学术月刊, 5, 25-29.  
 
 
174 
 
Zhang, B. (1997). 论大规模教育考试的误区与防止 [On mismanagement and overcoming of 
large scale educational assessment]. 北京联合大学学报, 11(4), 61-68.  
Zhang, H. (2008). 考试是教育发展的助推器 [Examination promoting the development of 
education]. 教育与考试, 3, 37-41.  
Zhang, M., & Kang, D. (2007, February 7). 利乎？弊乎？高考分省自主命题的漫漫长路
[Good? bad? long way to go for Province-Based Autonomous Test-Design for college 
entrance exam]. 阳光高考, Retrieved from 
http://gaokao.chsi.com.cn/gkxx/ss/200702/20070204/772014.html  
Zhao, J. (2002). 论素质教育中的考试 [A discussion of the test in quality education]. 湖北招生
考试, 56, 32-34.  
Zhao, X. (2013, March 20). 以自适应的计算机考试改进学业测评—访美国伊利诺伊大学香槟
分校张华华教授 [Applying computerized-adaptive testing to improve achievement 
assessment: An interview with professor Hua-Hua Chang from University of Illinois at 
Urbana-Champaign in the U.S.]. 中国教育报, p.9. 
Zhou, Q., & Lei, X. (2008). 从单纯考试向全面评价发展–考试机构应对新课程改革的必然选
择 [Moving from single testing to overall evaluating: Testing agencies' necessary choice to 
suit with the new curriculum reform]. 上海教育科研, 1, 29-32.  
 
  
 
 
175 
 
Appendix A 
Survey for Testing Professionals in China 
Thank you for your willingness to participate in this study. The purpose of this survey is to collect individual  
testing professionals’ educational background, career information, and perceptions regarding their professional  
development for current job and future career. The results of this study will be used for a doctoral dissertation.  
The survey will be absolutely anonymous, and no identifying information will be retained. You participation is  
completely voluntary, and you may exit the survey at any time. Your choice to participate or not will not impact  
your job or status at your organization or your institute. Completion should take approximately 15-20 minutes.  
You will receive a copy of the research results if requested. Your participation is greatly appreciated.  
 
If you have any questions about the study, please contact Ms. Sun by telephone at 1-217-714-7076 or by email at  
hsun7@illinois.edu, Professor Greene at 1-217 333-8736 or jcgreene@illinois.edu. Thank you very much!  
A. DEMOGRAPHIC & EDUCATION BACKGROUND 
1. What is your gender?     (  ) Female   (  ) Male 
2. What is the highest degree you earned?   
 (  ) Doctoral         (  ) Master        (  ) Bachelor         (  ) below Bachelor  
3. Which area did you receive your highest degree in?  
(  ) Education (e.g., curriculum & instruction)   (  ) Subject area (e.g., Chinese, math): ______________ (please 
specify) 
(  ) Educational Measurement                     (  ) Psychometrics or Quantitative Psychology    
(  ) Statistics               (  ) Computer/Technology  
(  ) Other _________________________________________ (please specify) 
4. When did you receive your highest degree?      _________________  
5a. Are you currently enrolled in a graduate program?     (   ) Yes (   ) No 
5b. If you answer yes above, what is the degree level and major or area you are pursuing?  
Degree level ___________________ (please specify)   
Major/Area__________________________ (please specify)  
B. CURRENT POSITION & PREVIOUS WORK EXPERIENCE 
6. What is your current position?  
(  ) Technical      (  ) Management  (  ) Comprehensive       (  ) Other (please specify) _________________ 
7. How many years have you worked on your current position?      ____________ years    
8. What department do you currently work for in your testing agency?  
(   ) test development      (   ) research and development (RAD)    
(   ) test administration and recruiting       (   ) comprehensive management     
(   ) other _____________________________ (please specify) 
9. What are your major job tasks/responsibilities for your current position? (Please check as many as apply) 
(   ) test development   (   ) test administration   (   ) test research  
(   ) psychometrics   (   ) statistics & computation  (   ) standards & quality 
management 
(   ) test evaluation   (   ) testing policy & top management 
(   ) training for testing professionals  (   ) other ___________________________________   (please specify) 
     CONTINUE ON THE NEXT PAGE 
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10a. Besides your current position, have you had a previous working experience in testing?      
 (   ) yes (   ) no 
10b. If yes, please mark your major tasks/responsibilities at this previous test-related job (Please check as many as 
apply): 
(   ) test development  (   ) test administration   (   ) test research  
(   ) psychometrics  (   ) statistics & computation  (   ) standards & quality management 
(   ) test evaluation  (   ) testing policy & top management 
(   ) training for testing professionals (   ) other ___________________________________   (please specify) 
11. What are the top 3 professional development needs you have for your CURRENT position? Professional 
development needs are additional knowledge, skills and values that are expected to acquire through training (or 
other learning activities) in order to meet the requirements for your current career. 
1) _________________________________________________________________________________________ 
2) _________________________________________________________________________________________ 
3) _________________________________________________________________________________________ 
C. FUTURE CAREER GOALS 
12. What focus areas do you wish to work with in future (e.g., in the next 5-10 years)? (Please check as many as 
apply) 
(   ) test development  (   ) test administration     (   ) test research 
(   ) psychometrics  (   ) statistics & computation  (   ) standards & quality management 
(   ) test evaluation  (   ) testing policy & top management 
(   ) training for testing professionals (   ) other_______________________________________ (please specify) 
13. What types of tests are you interested in working with in future? (Please check as many as apply) 
(    ) criterion-referenced test       (    ) aptitude test   (    ) cognitive diagnostic test  
(    ) computer adaptive test (    ) performance test    
15. What is your desired working setting? (Please mark the most preferred setting) 
(   ) state-level testing agency  (   ) national testing center   (   ) university 
(   ) educational or research institute (   ) assessment or evaluation agency  (   ) consulting firm  
(   ) other _________________________________________ (please specify) 
14. What are the top 3 professional development needs you think will be expected in order to achieve your 
FUTURE career goals?  
1) _________________________________________________________________________________________ 
2) _________________________________________________________________________________________ 
3) _________________________________________________________________________________________ 
15. If you have any other comments on your future career goals, please write here.  
 
 
CONTINUE ON THE NEXT PAGE 
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D. PROFESSIONAL DEVELOPMENT 
16. Assume you are now offered an opportunity for your professional development on the following set of 
TOPICS that involve TECHNICAL knowledge and skills. For each topic, please rate: 1) your current level of 
expertise (the first column below), and 2) the level of importance to your CURRENT POSITION (second 
column).   
 
Level of Expertise:  
1=not competent at all;      2=a little competent 
3= somewhat competent;  4=competent 
5=highly competent;         n/a=not sure, not applicable 
Level of Importance: 
1=not important at all;    2=a little important 
3= somewhat important; 4=important 
5=highly important;        n/a=not sure, not applicable 
 
 Level of Expertise 
Low                        High 
Level of Importance 
Low                        High 
a. Psychometric theories and their application in test design 
and implementation 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Statistical analysis skills (i.e., abilities to analyze data 
with various statistical methods) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Computation skills (i.e., abilities to manage large-scale 
data, and to use various statistical analysis programs and 
measurement software)     
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. Experimental design & quantitative methods 1 2 3 4  5 n/a 1 2 3 4 5 n/a 
e. Non-experimental design, qualitative methods & mixed 
methods 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
f. Test validity  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
g. Test specifications (i.e., test blueprint development) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
h. Test quality control 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
i. Rater training (for constructed items) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
 
17. Assume you are offered another set of TOPICS that involve NON-TECHNICAL knowledge and skills for 
your professional development to your CURRENT POSITION on each topic. Please rate each topic by following 
the same instructions as Q16.   
  
 Level of Expertise 
Low                        High 
Level of Importance 
Low                        High 
a. Maximizing the use of testing data by test users (e.g., 
universities or schools who use the test results) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Improving testing professionals’ communication skills 
(including both oral and written communication) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Testing standards management, and ethics 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. Assessment and evaluation in testing field 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
e. Backwash effect (i.e., the effect of testing on teaching 
and learning) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
f. Strategies for conference presentation, and publication 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
g. Context of testing (e.g., new curriculum standards, 
testing guidelines, content knowledge, educational reform 
and policies, etc.) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
h. New trends of technological development in educational 
testing  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
 CONTINUE ON THE NEXT PAGE 
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18. Below are identified CONTENT AREAS that involve Psychometric Theories and their Application in Test 
Design and Implementation. For each content area below, please rate: 1) your current level of expertise (the 
first column below), and 2) the level of importance to your CURRENT POSITION (second column). 
 Current Level of 
Expertise 
Low                             High 
Level of Importance 
 
Low                             High 
a. Item writing and review 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Linking and equating 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Differential item functioning (DIF) detection & analysis 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d.  Standard setting 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
e.  New measurement theories (e.g., item response theory) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
f. Item banking (e.g., pool assembly, item selection, 
exposure control) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
19. Below are identified CONTENT AREAS that involve Statistics and Computation. For each content area 
below, please rate: 1) your current level of expertise (the first column below), and 2) the level of importance to 
your CURRENT POSITION (second column). 
 Current Level of 
Expertise 
Low                             High 
Level of Importance 
 
Low                             High 
a. Regression analysis 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Hierarchical linear modeling (HLM) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Categorical data analysis  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. Multivariate analysis (e.g., factor analysis, structural 
equating modeling, multidimensional scaling, etc.)  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
e. Data management (e.g., ACESS, SQL etc.) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
f. Statistical analysis programs (e.g., SPSS, SAS, etc.) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
g. IRT-Related measurement software (e.g, Bilog, Multilog, 
Parscale, etc.) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
h. Programming language (i.e., Matlab, R, Java, etc.) 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
20. Below are identified CONTENT AREAS that involve Maximizing the Use of Testing Data by Test Users. 
For each content area below, please rate: 1) your current level of expertise (the first column below), and 2) the 
level of importance to your CURRENT POSITION (second column).   
 Level of Expertise 
Low                             High 
Level of Importance 
Low                             High 
a. Proper uses of testing data by the test users (e.g., 
universities or schools who use the test results for decision 
making) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Analyze post-test data  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Report or communicate test data analysis results to test 
users  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. Help test users understand the testing analysis report 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
CONTINUE ON THE NEXT PAGE 
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21. Below are identified CONTENT AREAS that involve Improving Testing Professionals’ Communication 
and Cooperation with Stakeholders. For each content area below, please rate: 1) your current level of 
expertise (the first column below), and 2) the level of importance to your CURRENT POSITION (second 
column). 
 Level of Expertise 
Low                                High 
Level of Importance 
Low                                High 
a. Use layman (non-technical) language to 
communicate with diverse stakeholders (e.g., 
university or school administrators, test-takers, 
the public, etc.) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Cooperation between pychometricians and 
content experts  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Partnership with universities, research 
institutes, and schools  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. Provide training for local schools for test 
data use  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
 
22. Below are identified CONTENT AREAS that involve Testing Standards and Ethics, and Test Validity. 
Please rate your current level of knowledge for each content area (the first column below), and the level of 
importance for your CURRENT POSITION (second column).  
 Level of Expertise 
Low                        High 
Level of Importance 
Low                        High 
a. Professional standards from NCME and 
AERA in U.S. (in English version or translated 
Chinese version)  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. Traditional validity theory (e.g., content, 
criterion-related validity, etc.) 
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c. Modern validity theory (i.e., Messick’s or 
Kane’s Unified Validity)  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
e. Ethical responsibilities of testing 
professionals in large-scale & high-stake tests   
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
f. Ethical responsibilities of test users (i.e., 
universities or schools that use the test results)  
1 2 3 4 5 n/a 1 2 3 4 5 n/a 
23. Anything Else? If you think there are any other TOPICS or CONTENT AREAS that are important for your 
CURRENT POSITION, please list them below, and rate each topic as you did above. 
Topics or Content Areas Level of Expertise 
Low                        High  
Level of Importance 
Low                        High 
a.  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
b. 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
c.  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
d. 1 2 3 4 5 n/a 1 2 3 4 5 n/a 
e.  1 2 3 4 5 n/a 1 2 3 4 5 n/a 
CONTINUE ON THE NEXT PAGE 
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24. If you have any other comments on your professional development needs, please write here.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This is the END of the survey. Thank you very much again for your participation! 
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Appendix B 
Interview Guide 
Topic One: Professional Development of Testing Professionals  
 What do you see the competencies or qualifications of current testing professionals 
should have in response to this blueprint? (Education level, Competencies, Tasks, 
Responsibilities) 
o What new tasks or responsibilities do you expect your testing agency or you are 
supposed to take?   
o What new competencies or expertise do you expect your testing agency or you are 
supposed to take?   
 What do you see the competencies or qualifications of current testing professionals have? 
(Education level, Competencies, Tasks, Responsibilities)  
 What do you see as the most important areas for professional development in your testing 
agency or you?  
 For what reasons and considerations do you think these PD needs are important?  
Topic Two: National Development Blueprint – influence on educational testing agency 
agencies (or testing profession), as well as on the interviewee 
Influence on Testing Agency or Testing Profession 
 What do you see the meaning of this document in quality education and testing system 
reform?  
o Do you see this document will enhance quality education and testing system 
reform in China? In what ways?  
 What does this document mean to testing agency and testing professionals, particularly at 
state level?  
o Are there any changes or influences you have seen in your testing agency in 
response to this document? (What new tasks or responsibilities do you see are 
emerging?)  
o What further changes do you expect your testing agency or the testing profession 
to make in response to this blueprint? 
 What are the challenges testing agencies or testing professionals face in response to this 
blueprint?  
o Do you see professional development is called in order to respond to this 
blueprint?  
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Influence on the Interviewee 
 I’d like to know how this document means to you yourself as a testing profession. Could 
you share something to me?  
 Do you see any changes in your job tasks and responsibilities after the blueprint was 
issued (within the past two years)? If yes, what are they?  
 What do these changes mean or have brought to you in your professional life or personal 
life?  
o Does that mean you have to take your time to learn the document by attending 
meetings or trainings or by your own time? If yes, how much time do you need to 
spend on it? Does that affect your work on something else (or something you have 
to sacrifice in your professional or personal life)?  
o Do you need to learn something new to adjust yourself to adapt to this situation? 
If yes, what have you done for the learning or adjustment?  
o Does that adjustment affect your work on something else (or something you have 
to sacrifice in your professional or personal life)?  
o What good things does that adjustment (due to the blueprint) bring to your 
professional life?  Or are there good things being brought to you due to the 
blueprint?  
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Appendix C 
Classification of Competencies: Hardware vs. Software 
CORE – HARDWARE (the core knowledge or HARDWARE of testing profession, which is the 
distinction of testing profession and other professions) 
a. Technical knowledge and skills – psychometrics, measurement, statistics, computation 
(i.e., measurement theories, IRT, CTT, scaling, CAT, HLM, regression etc.) – also called 
HARD knowledge  
b. Technical knowledge and skills – experimental research design and quantitative methods 
OTHER – HARDWARE 
c. Other knowledge and skills – non-experimental research design, qualitative and mixed 
methods, evaluation, etc.  
d. Other knowledge and skills – cognitive psychology, developmental psychology etc. 
e. Other knowledge and skills – subject/content areas (Chinese, Math, English, Science, 
History etc.) – also called SUBJECT EXPERT  
f. Other knowledge and skills – transferable skills (which can be used universally across 
many professions/areas): not directly related to psychometrics, measurement or statistics, 
but are expected in order to do the job well (i.e., communication, writing, presentation, 
networking etc.) 
SOFTWARE – difficult to measure/assess 
g. Ethics  
– educative roles (communicating assessment literacy to other groups, i.e., item writers, 
test users including school districts, schools, universities, etc., test takers) 
–other social responsibilities in developing new test, facilitating research activities (i.e., 
develop ability test, diagnostic assessment, applying new techniques/theories in Chinese 
context including the assimilation of western testing models into Chinese context etc.)   
h. Social context related to testing (e.g., quality education reform, Blueprint – 12.5 national 
development plan, etc.) 
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Appendix D 
Additional Tables for Survey Data Analysis 
Table D1 
Display of Items by Mean of Perceived Importance from the Highest to the Lowest 
 
 
N Mean Std. 
Deviation 
Skewness Kurtosis 
Q22d. Ethical responsibilities of testing 
professionals in large-scale & high-stake tests 
25 4.76 .44 -1.30 -.35 
*Q22e. Ethical responsibilities of test users 
(i.e., universities or schools that use the test 
results) 
25 4.56 .77 -2.02 4.29 
Q17c. Testing standards management, and 
ethics 
25 4.52 .71 -1.20 .15 
Q17d. Assessment and evaluation in testing 
field 
25 4.52 .65 -1.06 .13 
Q17b. Improving testing professionals' 
communication skills (including both oral and 
written communication) 
25 4.48 .65 -.90 -.15 
*Q16g. Test specifications (i.e., test blueprint 
development) 
26 4.42 .99 -2.07 4.74 
*Q16h. Test quality control 27 4.41 1.01 -1.91 3.74 
Q20a. Analyze post-test data 26 4.38 .80 -1.35 1.71 
Q17e. Backwash effect (i.e., the effect of 
testing on teaching and learning) 
26 4.38 .85 -1.29 1.01 
Q17a. Maximizing the use of testing data by 
test users (e.g., universities or schools who 
use the test results) 
26 4.38 .75 -.80 -.72 
Q16a. Psychometric theories and their 
application in test design and implementation 
27 4.37 .69 -.64 -.60 
Q16b. Statistical analysis skills (i.e., abilities 
to analyze data with various statistical 
methods) 
27 4.37 .74 -1.35 2.61 
Q17g. Context of testing (e.g., new 
curriculum standards, testing guidelines, 
content knowledge, educational reform and 
policies, etc.) 
25 4.32 .75 -.62 -.89 
Q17f. Strategies for conference presentation, 
and publication 
26 4.31 .84 -.66 -1.25 
Q17h. New trends of technological 
development in educational testing 
26 4.19 .90 -.77 -.36 
Q18d. Standard setting 24 4.17 1.01 -1.48 2.78 
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*Q21a. Use layman language (non-technical) 
language to communicate with diverse 
stakeholders (e.g., university or school 
administrators, test-takers, the public, etc.) 
27 4.15 .99 -1.61 3.16 
*Q16f. TestValidity 27 4.15 1.17 -1.56 2.13 
Q22b. Traditional validity theory (e.g., 
content, criterion-related validity, etc.) 
24 4.08 .78 -.76 .92 
Q20b. Report or communicate test data 
analysis results to test users 
26 4.08 1.23 -1.41 1.30 
Q18a. Item writing and review 26 4.08 .98 -1.28 2.40 
Q21b. Communication and collaboration 
between psychometricians and content 
analysis 
25 4.04 1.02 -1.37 2.22 
Q21c. Partnership with universities, research 
institutes, and schools 
26 4.04 1.15 -1.45 2.00 
Q16d. Experimental design & quantitative 
methods 
26 4.04 .87 -.47 -.57 
Q20d. Helping test users to use test data 
properly 
27 4.04 1.26 -1.34 .88 
Q21d. Provide consulting or training services 
for universities or K-12 schools for test data 
use 
25 4.00 1.04 -.96 1.05 
Q20c. Providing training or consulting 
services to help test users understand test 
score analysis results 
25 4.00 1.23 -1.04 .01 
Q18f. Item banking (e.g., pool assembly, item 
selection, exposure control) 
27 3.96 1.02 -.87 .92 
Q16e. Non-experimental design, qualitative 
methods & mixed methods 
27 3.96 1.02 -.87 .92 
Q16c. Computation skills (i.e., abilities to 
manage large-scale data, and to use various 
statistical analysis programs and measurement 
software) 
28 3.89 1.20 -.90 -.21 
Q22a. Professional Standards from NCME 
and AERA in U.S. (in English version or 
translated Chinese version) 
17 3.88 .70 .16 -.67 
Q22c. Modern validity theory (i.e., Messick's 
or Kane's Unified Validity) 
21 3.81 .93 -.42 -.45 
Q19e. Data management (e.g., ACESS, SQL, 
etc.) 
24 3.75 1.23 -1.03 .36 
Q19f. Statistical analysis programs (e.g., 
SPSS, SAS, etc.) 
24 3.71 1.27 -.79 -.19 
Q18b. Linking and equating 26 3.65 1.20 -.62 -.07 
Q18e. Modern measurement theories (i.e., 
item response theory) 
27 3.63 1.01 -1.12 1.89 
Q19c. Categorical data analysis 21 3.62 1.12 -.57 -.04 
Q19b. Hierarchical linear modeling (HLM) 20 3.60 1.27 -.67 -.19 
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Q19a. Regression analysis 22 3.59 1.14 -.56 -.30 
Q18c. Differential item functioning (DIF) 
detection & analysis 
24 3.58 1.10 -.77 .83 
Q19d. Multivariate analysis (e.g., factor 
analysis, structural equating modeling, 
multidimensional scaling, etc.) 
20 3.55 1.23 -.69 -.02 
Q19g. IRT-Related measurement software 
(e.g., Bilog, Multilog, Parscale, etc.) 
19 3.47 1.26 -.67 -.32 
Q19h. Programming language (i.e., Matlab, 
R, Java, etc.) 
22 3.36 1.40 -.73 -.80 
 
Note:  
*: items (n=5) with skewness >=1.50 or <=-1.50 
Gray shading: top 10 items with highest mean of perceived Importance 
Items in italics: bottom 10 items with lowest mean of perceived Importance 
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Table D2 
Display of Items by Mean of Perceived Expertise from the Highest to the Lowest 
 
N Mean Std. 
Deviation 
Skewness Kurtosis 
Q17c. Testing standards management, and 
ethics 
26 4.12 .86 -.64 -.30 
Q22d. Ethical responsibilities of testing 
professionals in large-scale & high-stake 
tests 
27 4.04 1.02 -.79 -.42 
Q22e. Ethical responsibilities of test users 
(i.e., universities or schools that use the test 
results) 
26 4.00 1.06 -.66 -.80 
Q17b. Improving testing professionals' 
communication skills (including both oral 
and written communication) 
26 3.73 1.12 -1.10 1.11 
Q21a. Use layman language (non-technical) 
language to communicate with diverse 
stakeholders (e.g., university or school 
administrators, test-takers, the public, etc.) 
28 3.71 .94 -.83 1.36 
Q17f. Strategies for conference presentation, 
and publication 
26 3.58 1.07 -.54 -.06 
Q21c. Partnership with universities, research 
institutes, and schools 
27 3.56 1.05 -.91 1.00 
Q16h. Test quality control 28 3.46 1.26 -.63 -.46 
Q21b. Communication and collaboration 
between psychometricians and content 
analysis 
26 3.46 1.07 -.64 .59 
Q17g. Context of testing (e.g., new 
curriculum standards, testing guidelines, 
content knowledge, educational reform and 
policies, etc.) 
26 3.46 .91 -.05 -.64 
Q17e. Backwash effect (i.e., the effect of 
testing on teaching and learning) 
26 3.42 1.03 -.26 -.07 
Q21d. Provide consulting or training 
services for universities or K-12 schools for 
test data use 
27 3.33 1.04 -.52 .41 
Q18a. Item writing and review 27 3.33 1.00 -.75 .66 
Q17d. Assessment and evaluation in testing 
field 
26 3.27 1.00 -.08 -.08 
Q16e. Non-experimental design, qualitative 
methods & mixed methods 
27 3.26 1.16 -.71 -.46 
Q16g. Test specifications (i.e., test blueprint 
development) 
28 3.21 1.29 -.43 -.85 
Q17h. New trends of technological 
development in educational testing 
26 3.19 1.13 -.05 -.33 
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Q20d. Helping test users to use test data 
properly 
26 3.15 1.16 -.66 -.10 
Q18f. Item banking (e.g., pool assembly, 
item selection, exposure control) 
25 3.08 1.00 -.45 -.04 
Q20b. Report or communicate test data 
analysis results to test users 
27 3.04 1.16 -.40 -.46 
Q18d. Standard setting 27 3.04 1.09 -.46 -.62 
Q17a. Maximizing the use of testing data by 
test users (e.g., universities or schools who 
use the test results) 
26 3.00 1.10 -.20 -.22 
Q16f. TestValidity 27 3.00 1.18 -.31 -.65 
Q20a. Analyze post-test data 27 2.93 1.17 -.15 -.70 
Q20c. Providing training or consulting 
services to help test users understand test 
score analysis results 
27 2.89 1.25 -.29 -.84 
Q22b. Traditional validity theory (e.g., 
content, criterion-related validity, etc.) 
25 2.88 1.24 .10 -.66 
Q18e. Modern measurement theories (i.e., 
item response theory) 
27 2.78 .97 -.06 .15 
Q16d. Experimental design & quantitative 
methods 
26 2.77 1.07 .29 .03 
Q16a. Psychometric theories and their 
application in test design and 
implementation 
27 2.74 .94 -.02 .46 
Q18b. Linking and equating 27 2.67 .92 .11 .73 
Q22a. Professional Standards from NCME 
and AERA in U.S. (in English version or 
translated Chinese version) 
19 2.63 1.12 .03 -.20 
Q16c. Computation skills (i.e., abilities to 
manage large-scale data, and to use various 
statistical analysis programs and 
measurement software) 
27 2.63 1.18 .35 -.55 
Q18c. Differential item functioning (DIF) 
detection & analysis 
25 2.60 .96 .31 .52 
Q16b. Statistical analysis skills (i.e., 
abilities to analyze data with various 
statistical methods) 
28 2.57 1.07 .19 -.42 
Q19f. Statistical analysis programs (e.g., 
SPSS, SAS, etc.) 
25 2.48 1.33 .51 -.55 
Q19e. Data management (e.g., ACESS, SQL, 
etc.) 
25 2.44 1.36 .52 -1.04 
Q22c. Modern validity theory (i.e., Messick's 
or Kane's Unified Validity) 
22 2.41 1.18 .43 -.59 
Q19c. Categorical data analysis 23 2.35 1.07 .68 .28 
Q19a. Regression analysis 23 2.35 1.23 .71 -.03 
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Q19d. Multivariate analysis (e.g., factor 
analysis, structural equating modeling, 
multidimensional scaling, etc.) 
21 2.33 1.24 .86 .19 
Q19b. Hierarchical linear modeling (HLM) 23 2.22 1.17 1.04 .99 
Q19g. IRT-Related measurement software 
(e.g., Bilog, Multilog, Parscale, etc.) 
21 2.14 1.06 1.07 1.31 
Q19h. Programming language (i.e., Matlab, 
R, Java, etc.) 
23 2.00 1.17 .94 .21 
 
Note:  
Gray shading: top 10 items with highest mean of perceived Expertise 
Items in italics: bottom 10 items with lowest mean of perceived Expertise  
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Table D3 
Display of Items by Mean of Perceived Gap from the Highest to the Lowest  
 
N Mean Std. 
Deviation 
Skewness Kurtosis 
Q16b. Statistical analysis skills (i.e., abilities to 
analyze data with various statistical methods) 
27 1.78 1.05 -.38 -.99 
Q16a. Psychometric theories and their 
application in test design and implementation 
27 1.63 1.15 .15 -.89 
Q17a. Maximizing the use of testing data by 
test users (e.g., universities or schools who use 
the test results) 
26 1.38 1.13 .40 -.50 
Q20a. Analyze post-test data 26 1.38 1.39 .60 -.77 
Q16c. Computation skills (i.e., abilities to 
manage large-scale data, and to use various 
statistical analysis programs and measurement 
software) 
27 1.37 1.36 -.15 -1.34 
Q19h. Programming language (i.e., Matlab, R, 
Java, etc.) 
22 1.36 1.62 .16 -.54 
Q22c. Modern validity theory (i.e., Messick's 
or Kane's Unified Validity) 
20 1.35 1.42 .64 -.94 
Q19c. Categorical data analysis 21 1.33 1.35 .26 -.88 
Q19g. IRT-Related measurement software 
(e.g., Bilog, Multilog, Parscale, etc.) 
19 1.32 1.67 -.56 -.18 
Q19e. Data management (e.g., ACESS, SQL, 
etc.) 
24 1.29 1.55 -.15 -.76 
*Q16d. Experimental design & quantitative 
methods 
26 1.27 1.31 -1.58 3.29 
Q19b. Hierarchical linear modeling (HLM) 20 1.25 1.80 -1.07 2.48 
Q19a. Regression analysis 22 1.23 1.69 -.59 .32 
Q19f. Statistical analysis programs (e.g., SPSS, 
SAS, etc.) 
24 1.21 1.56 .07 -.56 
Q17d. Assessment and evaluation in testing 
field 
25 1.20 1.04 .77 .66 
Q22a. Professional Standards from NCME and 
AERA in U.S. (in English version or translated 
Chinese version) 
16 1.19 1.28 .92 -.07 
Q16f. TestValidity 26 1.15 1.57 -.55 .54 
Q22b. Traditional validity theory (e.g., content, 
criterion-related validity, etc.) 
24 1.13 1.23 .82 -.35 
Q18d. Standard setting 24 1.13 1.26 .88 -.43 
Q20c. Providing training or consulting services 
to help test users understand test score analysis 
results 
25 1.08 1.55 .36 -.00 
Q16g. Test specifications (i.e., test blueprint 
development) 
26 1.08 1.06 .28 -.42 
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Q19d. Multivariate analysis (e.g., factor 
analysis, structural equating modeling, 
multidimensional scaling, etc.) 
19 1.05 1.65 -.34 -.37 
Q17e. Backwash effect (i.e., the effect of 
testing on teaching and learning) 
26 .96 1.04 .55 -1.08 
Q20b. Report or communicate test data 
analysis results to test users 
26 .96 1.66 .12 .36 
Q17h. New trends of technological 
development in educational testing 
25 .96 1.10 1.11 .92 
Q18b. Linking and equating 26 .92 1.47 -.19 1.08 
Q18f. Item banking (e.g., pool assembly, item 
selection, exposure control) 
25 .92 1.35 .71 -.42 
Q18c. Differential item functioning (DIF) 
detection & analysis 
24 .92 1.41 -.25 1.90 
Q18e. Modern measurement theories (i.e., item 
response theory) 
27 .85 1.29 -.40 2.08 
Q16h. Test quality control 27 .85 .99 .58 -.00 
Q20d. Helping test users to use test data 
properly 
26 .85 1.49 .36 .39 
Q17g. Context of testing (e.g., new curriculum 
standards, testing guidelines, content 
knowledge, educational reform and policies, 
etc.) 
25 .80 1.08 .86 .10 
Q18a. Item writing and review 26 .73 .96 .89 .79 
Q17f. Strategies for conference presentation, 
and publication 
26 .73 1.43 .61 -.01 
Q16e. Non-experimental design, qualitative 
methods & mixed methods 
27 .70 1.30 -.66 1.47 
*Q17b. Improving testing professionals' 
communication skills (including both oral and 
written communication) 
25 .64 1.04 1.79 4.39 
Q21d. Provide consulting or training services 
for universities or K-12 schools for test data 
use 
25 .60 1.19 .71 2.00 
Q22d. Ethical responsibilities of testing 
professionals in large-scale & high-stake tests 
25 .60 .82 .90 -.85 
Q21b. Communication and collaboration 
between psychometricians and content analysis 
25 .56 1.04 1.50 3.88 
Q22e. Ethical responsibilities of test users (i.e., 
universities or schools that use the test results) 
25 .48 .87 .89 -.40 
Q21c. Partnership with universities, research 
institutes, and schools 
26 .46 1.33 .58 1.32 
Q21a. Use layman language (non-technical) 
language to communicate with diverse 
stakeholders (e.g., university or school 
administrators, test-takers, the public, etc.) 
27 .41 .97 .15 1.78 
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Q17c. Testing standards management, and 
ethics 
25 .40 .96 .31 2.36 
 
Note:  
*: items with skewness >=1.50 or <=-1.50 
Gray shading: top 10 items with highest mean of perceived gap 
Items in italics: bottom 10 items with lowest mean of perceived gap 
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Table D4 
Analysis Results for the Open-Ended Survey Items   
 1st Open-Ended Question 2
nd Open-Ended Question 
Measurement, 
psychometrics 
and statistics 
N=37 
General (28):  
 educational measurement including 
theories & models (12) 
 measurement or testing measurement (2) 
 psychometrics (2) 
 measurement & statistics (2) 
 statistics & test data analysis (8) 
 item bank theory 
Specific subject or language (3):  
 language assessment   
 subject measurement & assessment or 
evaluation (2)  
Combined with assessment or evaluation:  
 measurement & assessment/evaluation 
theories    
Test quality control (2):  
 test quality control approaches   
 test item or paper quality control    
Testing theories, test development (2):  
 test theory systematic training 
 test development techniques 
Computation (1): 
 Professional software use 
 
 
 
N=30 
General (20):  
 educational measurement (11) 
 measurement & statistics (4) 
 psychometrics  
 statistics or test data analysis 
(3) 
 Cognitive diagnosis 
Specific subject or language (2):  
 subject measurement & 
assessment/evaluation 
 language testing/assessment 
Combined with assessment and 
evaluation (4):  
 education measurement & 
evaluation  
 measurement & evaluation 
 testing evaluation & 
measurement 
 subject assessment & 
evaluation 
Test development techniques (3):  
 exam writing & development 
 test development skills 
 testing theories 
Computation (1): 
 Professional software use 
Management  N=14 
Education administration (5):   
 education administration (4) 
 advanced experiences of education 
administration in foreign countries  
Management in general (2):  
 management theories 
 management 
Project and personnel management (3):  
 item management  
 item management & personnel 
management (2)  
Test management, test administration 
management (2):  
 test management 
 test administration management  
Communication (2): 
N=13 
 education administration (4) 
 management in general (3) 
 project & personnel 
management  
 business management  
 test management (2) 
 Communication – international 
 Writing 
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 Communication 
 Communication - international 
Education 
theories, 
policy, 
developmental 
trend 
N=12 
 (national) education policy (4) 
 testing policy & reform  
 education theories (3) 
 Chinese education current status & future 
development trend (2) 
 research on higher education current status 
& future development  
 curriculum 
N=9 
 education theories (3) 
 education policy (2) 
 national education policy  
 Chinese education current 
status & future development 
trend  
 curriculum standards 
 testing policy 
Educational 
assessment, 
test 
evaluation, 
and subject 
assessment 
N=7 
 educational assessment 
 educational assessment & test paper data 
analysis 
 test evaluation (2) 
 measurement & evaluation theories 
 subject assessment & evaluation (2)  
N=4 
 educational assessment (3) 
 evaluation theories 
 
Test research 
and research 
methods 
N=5 
 test development research 
 testing research 
 testing curriculum research 
 test reform research 
 educational measurement research methods   
N=3 
 educational measurement 
research methods 
 testing research (2) 
Subject areas N=5 
 Chinese (2)  
 subject areas (2)  
 keep track of the subject area development  
N=7 
 Chinese  
 foreign language (2)  
 
Computer  N=2 
 web and database 
 computer software development  
N=2 
 computer 
 computer programming  
Other  N=4 
 test conception & culture 考试理念 
 testing sociology theories 
 testing psychology 
 law theories 
N=9 
 testing practice involvement 
 e-rating 
 educational psychology 
 educational economics 
 sociology 
 professional knowledge (4) 
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Appendix E 
Outlier Analysis for the Double-Scaled Survey Items 
In chapter 4, mean is used as an indicator to rank the 43 items according to the reported 
level of importance, level of expertise, and the gap between importance and expertise, with a 
purpose to identify what items are reported as the items with highest or least importance, the 
items testing professionals reported to have the highest or least expertise with, or the areas 
testing professionals need the highest and least professional development with. Given the small 
sample size of the survey participants (n=37 or less), it is likely that the mean distribution of the 
43 items may not be normal. Therefore, it is useful to conduct outlier analysis. Next I will first 
describe the procedure how outliers are identified, and then report the outlier analysis findings.  
Table E1 
A List of Items with Mean Skewness >=1.50 or <=-1.50 
 Number 
of the 
Identified 
Items 
Items  Skewness 
Value 
Level of 
Expertise 
0 N/A N/A 
Level of 
Importance 
5 
(11.6%)   
22e_EthnicalResponsibilities.TestUsers -2.02 
16g_TestSpec -2.07 
16h_TestQualityControl -1.91 
21a_UseLaymanLanguage4Communication -1.61 
16f_TestValidity -1.56 
Level of 
Gap 
2 
(4.7%) 
16d_ExpDesign.QuanMethods -1.58 
17b_Communication 1.79 
Note Total number of survey items: N=43  
Procedure of identifying outliers. A three-step method is utilized to identify the outliers, 
which will be described below. First, refer to Table A1, A2, and A3 in Appendix D to identify 
items with a mean skewness value larger than 1.50 or less than -1.50. Table A5 summarizes the 
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seven identified items. This indicates that possible outliers may have contributed to the large 
skewness value for these seven items.   
As a second step, I refer back to the data set to examine the seven items. Table A6 is a 
frequency table for the five items with the skewness of mean importance larger than 1.50 or less 
than -1.50. Besides describing the frequency for each level of importance (with a range from 1 to 
5) for each item, this table also describes the number of valid cases who responded to each item, 
and the mean value of importance for each item. The frequency numbers in with * indicate the 
outliers for each corresponding item. For example, for item 22e, there is one case that rated the 
level of importance as 2, and this case is identified as an outlier for item 22e, because compared 
to other rated levels of importance, i.e., 3, 4 and 5, the value of 2 has the farthest distance from 
the mean 4.56.  
As a third or last step, I refer back to the data set to find the case that rated the level of 
importance for item 22e as 2. From there I collect all possible information of this particular case 
for a closer examination, with a purpose to study for what possible reasons this case is an outlier 
or has this large deviation from the mean value. The detailed outlier analysis is described later. 
Similar work is conducted for the other four items including 16g, 16h, 21a, and 16f.  
Table E2 
Outlier Analysis – Frequency Table at the Level of Importance 
Item N Mean 
Level of Importance 
1 2 3 4 5 
22e 25 4.56  1* 1 6 17 
16g 26 4.42 1*  3 5 17 
16h 27 4.41 1*  4 4 18 
21a 27 4.15 1* 1 2 12 11 
16f 27 4.15 2*  4 7 14 
Note: * indicates the corresponding outlier for each item. 
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Similarly, Table A7 is a frequency table for the two items with the skewness of mean gap 
larger than 1.50 or less than -1.50. Besides describing either item’s frequency for different levels 
of gap (with a range from -5 to 5), this table also indicates the number of valid cases that 
responded to each item, and the mean value of gap for each item. The frequency numbers with * 
indicate the outlier for each corresponding item. For example, for item 16d, there is one case that 
reported to have the level of gap as -3 (gap = rated level of importance – rated level of expertise), 
and this case is identified as an outlier for item 16d, because compared to other reported levels of 
gap (i.e., -1, 0, 1, 2, and 3), the value of -3 has the farthest distance from the mean 1.27.  
As a further step, I refer back to the data set to find the case with the reported gap as -3 
for item 16d. From there I collect all possible information for this particular case for a closer 
examination, with a purpose to study for what possible reasons this case is an outlier or has this 
large deviation from the mean value. Similar work is conducted for the other item 17b.  
The detailed outlier analysis at the level of importance and at the level of gap is described 
next respectively. 
Table E3 
Outlier Analysis – Frequency Table at the Level of Gap 
Item N Mean Level of Gap 
-
5 
-
4 
-3 -2 -1 0 1 2 3 4 5 
16d 26 1.27   1*  1 4 5 1
3 
2   
17b 25 .64     1 1
2 
1
0 
 1 1*  
Note: * indicates the corresponding outlier for each item. 
Outlier analysis at the level of importance. Table A8 below is an extension for Table A6 
above. Compared to Table A6 above, Table A8 below has an added column of Outlier. As 
indicated, two outliers (i.e., ID16 and ID34) were identified, and it appears that the responses of 
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ID 16 and ID 34 to the five items contribute to the large deviation of the means of the five items. 
Additional information collected for each of the two identified outliers is described next.  
Table E4 
Outlier Analysis at the Level of Importance 
Item N Mean 
Level of Importance Outlier  
1 2 3 4 5 
22e 25 4.56  1* 1 6 17 ID16 
16g 26 4.42 1*  3 5 17 ID34 
16h 27 4.41 1*  4 4 18 ID34 
21a 27 4.15 1* 1 2 12 11 ID34 
16f 27 4.15 2*  4 7 14 ID16, ID34  
Note: * indicates the corresponding outlier for each item. 
ID 16 
 22e_Ethical Responsibilities.TestUsers = 2, which is overwhelmingly lower than the mean 
(=4.56), meaning ID 16 rated the item ‘Ethical Responsibilities.TestUsers’ less important 
than what the majority rated.    
 16f_TestValidity = 1, which is overwhelmingly lower than the mean (=4.15), meaning ID 16 
rated the item ‘TestValidity’ less important than what the majority rated. 
ID 16, received his master’s degree in psychometrics or quantitative psychology in 2002, 
and is currently doing his PhD in psychology part time. He currently has a technical position in a 
test development department, with job tasks including test development, quality control, test 
administration, rating and reporting, research, psychometrics, and test evaluation. 
In 5-10 years, ID 16 would like to work in areas including testing administration, 
psychometrics analysis (including post-test data analysis) for selective testing, cognitive 
diagnostic testing, and ability test in province-level testing agency. 
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His self-reported professional development needs for his current position include 
curriculum, educational measurement, and management, while for his future position including 
computer programming, management, and writing. 
ID 34 
 16g_TestSpec = 1, which is overwhelmingly lower than the mean (=4.42). 
 16h_QualityControl = 1, which is overwhelmingly lower than the mean (=4.41). 
 21a_UseLaymanLanguage4Communication=1, which is overwhelmingly lower than the 
mean (=4.15). 
 16f_TestValidity = 1, which is overwhelmingly lower than the mean (=4.15). 
ID 34 is currently on an administrative position from a test development department, with 
job tasks on test administration. Before working on this current position, he also had previous 
work experience in test administration. In future, he reported that he is particularly interested in 
working on ability test.   
Table E5 
Outlier Analysis at the Level of Gap 
Item N Mean Level of Gap Outlier 
-5 -4 -3 -2 -1 0 1 2 3 4 5 
16d 26 1.27   1*  1 4 5 1
3 
2   ID16 
17b 25 .64     1 1
2 
1
0 
 1 1*  ID21 
Note: * indicates the corresponding outlier for each item. 
Outlier analysis at the level of gap. Table A9 below is an extension for Table A7 above. 
Compared to Table A7 above, Table A9 below has an added column of Outlier. As indicated, 
two outliers (i.e., ID16 and ID21) were identified, and it appears that the responses of ID 16 and 
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ID 21 to the two items contribute to the large deviation of the means of the five items. Additional 
information collected for each of the two identified outliers is described next.  
ID 16 
 16d_ExpDesign.QuanMethods = -3, which is overwhelmingly lower than the mean (=1.27).  
Besides the aforementioned detailed description for ID 16, he is one of the only two 
respondents reported to have higher skills in experimental design and quantitative methods than 
needed (the other one is ID 11).  
ID 21 
 17b_Communication =4, which is overwhelmingly higher than the mean (=0.64). 
ID 21 received his master’s degree in law in 2006. He currently works for a technical 
position in test development department, with job tasks including test quality control, and testing 
administration. In future, he would like to work for areas in testing development, test quality 
control, testing policy and administration, and for ability test in province-level based testing 
agency.  
His self-reported PD needs for his current position include project management, 
measurement basic knowledge, and communication skills, while for his future position including 
measurement, evaluation, and management.  
Self-reported PD needs in future position: educational statistical measurement, 
educational evaluation, and educational policy. 
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Appendix F 
IRB Approval Letter 
August 7, 2012 
 
Hongling Sun 
Educational Psychology 
230C Education Building 
Champaign, IL 61820 
MC-708 
 
Dear Hongling,  
On behalf of the College of Education Human Subjects Committee, I have reviewed and approved your 
modifications to your research project entitled “Perspectives on the Professional Development of Testing 
Professionals in China - A Mixed Methods Study of the Roles of Chinese Testing Professionals in Facilitating 
Backwash Effect.”  This project continues to meets the exemption criteria for federal regulation 46.101(b)2 for 
research involving the use of normal interviews and surveys where the identity of the participant is protected. 
This approval is pending approval of the institutions in China where you are conducting data collection and 
those approvals should be forwarded to our office prior to your commencing data collection. 
No changes may be made to your procedures without prior Committee review and approval. You are also 
required to promptly notify the Committee of any problems that arise during the course of the research. Your 
project number is 5004 and exempt projects are approved for a maximum of 3 years with annual updates 
requested.  
Please don’t hesitate to contact me with any questions. 
Best regards, 
 
 
Susan A. Fowler 
College of Education Human Subjects Review Committee 
 
Cc: Jennifer C. Greene 
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Appendix G 
Survey Consent Letter 
August 8, 2012 
You are invited to participate in a research project on Chinese testing professionals’ role in facilitating 
positive backwash effect and thereby improve student learning for quality education in China. This 
project will be conducted by Hongling Sun and Professor Jennifer Greene from the Department of 
Educational Psychology and Professor Fred Davidson from the Department of Linguistics at the 
University of Illinois at Urbana-Champaign.  
This study is intended to investigate the professional development needs, reasons behind them, as well as 
the meaning of the identified needs in relation to a changing testing system in Chinese context (i.e., test-
driven education with strong historical and cultural roots and a variety of unintended social consequences 
due to test misuses). In this project, Ms. Sun will be conducting a survey with you which may last 15 to 
25 minutes. The survey will be absolutely anonymous. The results of this study will be used for a doctoral 
dissertation, a journal article or conference presentation.  In any publication or public presentation of the 
research, names will not be identified, pseudonyms will be substituted for any identifying information 
including for the name of the testing organizations. 
The information gathered through this survey will help us gain an understanding of the current roles of 
Chinese testing professionals in facilitating intended learning and quality education in China. More 
importantly, there seems to be lack of adequate research done on testing professionals in general and 
Chinese educational testing system. Therefore, we hope this study will contribute to research on roles of 
testing professionals in facilitating intended learning and establishing a sound educational testing system 
with an emphasis on positive backwash effect from a global perspective. 
We do not anticipate any risk greater than normal life, and your participation in this survey is completely 
voluntary, and you are free to decline to answer any questions. Your choice to participate or not will not 
impact your job or status at your organization or your institute. You will receive a copy of the research 
results if requested. Your participation is greatly appreciated. A copy of this consent form is being 
provided to you for your records.  
If you have any questions about the study, please contact Ms. Sun by telephone at 1-217-714-7076 or by 
email at hsun7@illinois.edu, Professor Greene at 1-217 333-8736 or jcgreene@illinois.edu. Thank you. 
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Appendix H 
Interview Consent Letter 
xxxxx, 2012 
 
You are invited to participate in a research project on Chinese testing professionals’ role in facilitating positive 
backwash effect and thereby improve student learning for quality education in China. This project will be conducted 
by Hongling Sun and Professor Jennifer Greene from the Department of Educational Psychology and Professor Fred 
Davidson from the Department of Linguistics at the University of Illinois at Urbana-Champaign.  
 
This study is intended to investigate the professional development needs, reasons behind them, as well as the 
meaning of the identified needs in relation to a changing testing system in Chinese context (i.e., test-driven 
education with strong historical and cultural roots and a variety of unintended social consequences due to test 
misuses). In this project, Ms. Sun will be conducting an interview with you which may last thirty to sixty minutes. 
With your permission, the interview will be audio taped. The audiotapes will be kept secure in a locked file cabinet 
and will be accessible only to project personnel. The audiotapes will be transcribed and coded to remove 
individuals’ names and will be erased after the project is completed. The results of this study will be used for a 
doctoral dissertation study, a journal article or conference presentation.  In any publication or public presentation of 
the research, names will not be identified, pseudonyms will be substituted for any identifying information including 
for the name of the testing organizations. 
 
The information gathered through this interview will help us gain an understanding of the current roles of Chinese 
testing professionals in facilitating intended learning and quality education in China. More importantly, there seems 
to be lack of adequate research done on testing professionals in general and Chinese educational testing system. 
Therefore, we hope this study will contribute to research on roles of testing professionals in facilitating intended 
learning and establishing a sound educational testing system with an emphasis on positive backwash effect from a 
global perspective. 
 
We do not anticipate any risk greater than normal life, and your participation in this interview is completely 
voluntary, and you are free to decline to answer any questions. Your choice to participate or not will not impact your 
job or status at your organization or your institute. You will receive a copy of the research results if requested. Your 
participation is greatly appreciated. A copy of this consent form is being provided to you for your records.  
If you have any questions about the study, please contact Ms. Sun by telephone at 1-217-714-7076 or by email at 
hsun7@illinois.edu, Professor Greene at 1-217 333-8736 or jcgreene@illinois.edu. Thank you. 
 
Sincerely, 
 
Hongling Sun 
             
I have read and understand the above information and voluntarily agree to participate in the research project 
described above. I have been given a copy of this consent form.  
             
Signature         Date   
I do agree to have the interview audio taped for the purposes of transcription. 
______________________________________________________________________________________ 
Signature        Date 
If you have any questions about your rights as a research participant please contact Anne Robertson, Bureau of 
Educational Research, 217-333-3023, or arobrtsn@uiuc.edu or the Institutional Review Board at 217-333-2670 or 
irb@uiuc.edu 
